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AR*r* I. — Notice of d^ volcanic character q/ the Island of 
Hawcfii, in a lettet to the Editor^ and of various facts 
connected with late observations of the christian Missiona^ 
ries in that country ^ abstracted from a Journal of a Tour 
arptrnd Httwaii^ the largest of the Sandunch Islands. 

« 
• !£9E Isliuad f>f Owyhee^ now. called Hawaii, has long been 
famou$ as the scepe of ^. death of the celebrated English 
navigator, Captain James Cook. 

The atrodty of that scene, ahiioiigh extenuated by some 
circiimstancea of provocation^ contributed to stamp ^e chai^ 
acter of the natives with the charge of extreme barbarity ; a , 
charge which seems, however, to have bad no peculiar fqun*^ 
dation ; the character of the Owybeans aj^aring to be sub- 
stantially the same widi that of sdl the inhabitants of the Poly- 
nesian groups. 

However this fact may have been, ran eflbrt was thought 
worth making to elevate this interesting people' to the condi* 
fion of civilized and christian men. It is well known, that 
in October 1819, a mission ssdled from Boston for the Sand- 
wich Islands, where they arrived in April 1820 ; and that an 
additional number of missionaries sailed from New-Haven* in 
November 1 822, and arrived in April 1 823. 



* Amonfr these Missionaries was Mr. Joseph Goodrich, who, while a i 
ber of Tale College, aftilied bimseU* with diligeace to the study of mineral 
ogy and geology, with particular reference to more extended useAilness as a 
NEW SERIES ^VOL. I. 1 
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2 Volcanic Character of tne tsfand of Hawaii^ 

Soon after tfie arrival of tBis second Missionary family, « 
tour round the island was resolved upcm, with particular refer- 
ence to the great objects of the mission. Messrs* Ellis,* Har- 
wood, Thurston, Stewart, Bishop, and Goodrich, were charged 
with the execution of this duty, which they performed with zeal 
and ability. The result of their observations is detailed in % 
little volume, ably drawn up by Mr. Ellis, and entitled '^ a 
Journal of a tour aroond Hawaii, Uie largest of the Sandwich. 
Islands.'^ Besides many interesting statements relative to 
the paramount objects of the enterprize, it contains a great 
number more relating to the natural history of the island. 
¥r<&ttk this part of the work, we intend to quote the inost im^ 
portant passages, and we conceive that we cannot better in- 
troduce them than by the foBowing letter from Mr. Goodrich 
to the Editor, which, although dated s year ago, has been re^ 
ceived only within a few days. 

Letter from Mr. Joseph Goodrich, one of the American Mis^ 
sionaries in the Sandwich islands.^ 

TO PROFESSOE SILLIMAN, NEW-HAVEN> (CT.) 

Waiakea, (Hawaii,) April aoth, 1825*. 

MT dear SIR) 

I confess I have remained silent quite too long, in not 
answering your kind request on the eve of my embarkation; 
although I am better able to state facts now than at any former 
period. The station which I am called to occupy, is on the 
W. E. side of Hawaii, (pronotmced Harwye,) atthe head of a 
safe and commodious Indrbor, yet but litde known to foreign- 
ers. About forty miles in the interior, in a south-westerly di- 
rection, is a burning volcano, that has been in a state of ac- 
tivity from dme immemorial. The oldest natives can give 
no account of a time when it was not burning : they say it is 
more active now than it was twelve or fifteen years sinee.t 

Mtitionary, he baviBg already resolved od devotiHg liiaiself ta that object. 

Mr. Goodrich made very coneiderabl'e acquirements in this way ; and 
beioff endowed with a vigorous franie, and' peculiar hardihood and equanim- 
ity , £e was well qualified for the viciMitudes of a Misstooary life in a barb». 
roos country. 

The letter annexed, contains so muoy interesting: notices, that I have giv- 
en it with little abridg^ement oi* alteration. Mr. Thorstoo and Mr. WlUdiey 
were also from Yale College, and possessed, in a high degree, the requisite 
traits of character. 

'An English Missionary then on a visit at Hawaii. 

f There is now a whaling ship in this port, the 0awn, of New-Tork, Capi 
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Volcanic Character of the Island of Hawaii. 3 

On my arrival at diese islands, I landed at Odio, and spent 
two or three months there. The rocks that I examined diere 
-are decidedly volcanic, yet many bear a near resemblance to 
the trap rock. The soil, in many places, is quite red, and is 
used by some for red paint ; and fiNr any dung that I know, 
answers every ]purpose of Spanisli brofwn. The soil is the 
same on Taucd, (Atom.) From what I have seen and heard 
t>f all the islands, there is no doubt, in my mind, that they 
:are all volcanic 

The summer after my aimal, I spent about ten weeks in 
•making a tour of this Island, in company with several oth* 
'«r members o( the Mission family. A journal of that tour 
will probably be fmblished in America. The Island of Ha- 
waii, from ihe north point to the southern, including all the 
west ^de of ihe Island, is little else than one entire mass or 
sheet oif lava, which lias run down from the mountains at 
•difierent periods. Some of the currents of lava are so re- 
cent, that there is no vegetation to be seen upon them ; but 
others are of a much more ancient date, so that bushes and 
'even trees have sprung up among the beds of lava. Most of 
the land on the western side of the Island, four or five miles 
from the shore is high, probably not far Jlrom 3000 feet above 
the level of liie sea. In several places, die lava, as it ran 
down from the t^ountains, ieH over predpices from 20 to 100 
■feet in height ; sometimes pwsebting the form of stalactites, 
and at others of istalagmites, and sometimes an entire sheet, 
like the falling of water oi^r a mill 4am, except that the lava 
was more viscid. 

The most i<emarkable place is eight or ten miles to the 
south of Kearakekna, which place is to the southward of the 
middle of die Island. There are four high mountains in the 
Island, one back ot Toadiae, and anotha* back of Kairua, 
upwards of 7000 feet high, caDed Hualulae : the two others 
are vastly higher^ namely t Mouna Kea, to the northward 

Butler, seiren and a half months qu^ which^irjli j^robabU return about two 
years bence. Capt. B. expects io come here next fafl, and likewise Ihe 
•prmg fotlowiAg, un board of whom it is my expectation to put a bos of min- 
erals for you, unless I have an opportunity sliort of that time. I mi^ht now 
send it down to Oahu, the port from which almost all Tessels clear out for 
America. Should I send it down there, it would be uncertain in what ves- 
sel they would bo shipped, or at what port in America they would arrive. It 
.would then be altogether uncertain whether you would ever reeeive them. I 
think it preferable tb wait for a good opportunity. 
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and eastNrard pait iii the Islaiidy estimated to be upwards of 
18,000 feet high, and Moimli Roa, in ' the soulb'-western 
. part, prohaibly near the same height* I hare been twice to 
the samrait of Mouna Kea« The fifst time I was at the high^ 
est peak about three o'clock at night, in the month of August; 
the thermometer stood at 27 deg, 5 below the freezkig point* 
I passed over several baoiks of snow, that lay to the northward 
of the highest peaks, (this mountain rises much more abrupt- 
ly than Mouna Roa,) and the change was so great in passing 
from ft torrid to a frigid zone, that I was under the necessity 
of travelling all the time I was lip there to prevent freezing* 
The second tame that 1 ascended was in AprH last. There 
appear to be three or four diflerent regions in passing from 
the sea shore to the summit. The first occupies five or six 
miles, where cultivation is carried on, in a degree, and might 
be to almost any extent ; but as yet, not one twentietk .part is 
cultivated. The next ts a sandy region, that is impassable, 
except in a lew foot paths. Bjrakes, a species of fern, here 
grow to the size of trees ; the bodies df s6me of them are eigh- 
teen inches in diameter. The woody region extends between 
ten and twenty miles in width* The region higher up pro- 
duces grass, principally 4>f the bent kind. Strawbenriea» 
raspberries, as large as butternuts, slad whortleberries flourish 
in Uiis region, and herds of. wild cattle are ^n grazing. It 
is entirely broken up by bills and vallies, composed of lava, 
with a very shallow soa1« He upper region is composed of 
lava in almost every lorm, from huge roek^ to volcanic sand 
of the coarser kind. Some of the peaks are composed of 
coarse sand, and others of loose atones and pebbles. I found 
a few specimens that I should not hesitate to pronounce frag- 
ments of ^anite. I also found fragments of lava, bearing a 
near rese«iblance to a geod^ filled with gre^n cr> stals, which 
I suppose to be augite. . . ^ 

Very near to the summit, npon one of die peaks I found 
eight or ten dead sheep ^ they probably fled up there to seek a 
refuge from' the wild dOgs ; I have heard that there are 
many wild dogs, sheep and goats. Dogs and goats I have 
never seen. 

I was upon the summit about 2 o'clock P. M.» the wind S. 
W., inuch resembling the cold blustering winds of March 
with you, the air being so rare that it produced a severe pain 
in my head, that left me as I descended. Much more might 
be said, that I must omit for want of room. The volcano 
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that I before . mentioned is by far the greatest curiosity in 
the Islands. I presume that it is the largest known ; at least 
it is by £ur the largest of any of whose dimensions I have 
seen an account. I have made four visits to the vol- 
cano. The last time, I measured the circumference with 
a line, and Ibtlhd it to be seven and a half miles. Some 
part of the way I measured within the crater, where the wall 
was 300 or 400 feet above us. I counted twelve dilferent 
places where lava was red hot, and three or four where 
it was spotting ly.laya thirty or forty feet. The depth of the 
crater is probably above 1000 feet ; down about 500 feet is a 
black ledge, which appears to have been formed by the cra- 
ter's bemg filled up with lava one half way, and the lava 
being discharged by an outlet under ground. The crater 
appears to be filling up, for when I was there the last time, 
I perceived that the lava had mm 30 or 40 feet over a place 
where I crossed the bottom when 1 was up there about six 
weeks previous. The lava was then so hot that I could only 
cross the edges, where it had nm out. In the middle of this 
place it was still spouting out lava. I crossed the bottom in 
several places that looked quite smooth, as viewed firom the 
top ^ but on descending I found the surface to be made up 
of hills and vallies. Dense sulphurous fumes are ascending 
from almost all parts of the bottom : some of the gaseous sub- 
stances appeared to smell like muriatic acid gas : the gases 
are very sutfocating, so much so that the crater is impassable 
in many places. In many places, the escaping of the gas- 
eous substances make a tremendous roaring) like the steam let 
out of the boiler of a steam engine. On the night of the 22d 
of December, 1824, a new vokano broke out at th^ bottom of 
the large crater ; bs soon as it was sufiiciendy light, I descen- 
ded near to the spot where the lava was botii spouting up and 
boiling like a fountain ; some of the lava was thrown forty 
or fifty feet into the air. It was one of the most awful scenes 
that I ever witnessed, to see such a mass of lava^ red hot, boil- 
ing and nmning like water, aldiough it was not so liquid as 
water : by sun-rise it had run fifty or sixty rods, and eight or 
ten rods wide. As I was alone, standing within a few rods of 
the running lava, I heard a crashing among the rocks of lava 
behind me. I judged it prudent to retrace my steps. On 
my visit there six weeks after, I found that it had formed a 
moimd of the lava that had issued out, upwards of sixty feet ' 
aHove the bottom of the crater. The black ledge that I men- 
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tioned above, extends all round the crater except a few yards ; 
it forms a kind of stsdr, although it is half a mile wide some 
part of the way. The crater upon this ledge measures five and 
a half miles in circumference. Capillary volcanic glass is in 
great abundance in some places upon the bottom, to the 
depth of two or three inches ; and some is u> be seen fifteen 
or twenty miles firom the crater, drifted by the wind and lod- 
^d in the crevices of the lava. There are also great quan- 
tities of pumice stone about the crater, but so veiy light and 
porous, that it is driven about by every piiff of wind* It is 
so delicate in its texture that it is very difficult to preserve the 
specimens. Fifteen or twenty miles in a southerly direction, 
the steam and vapours are issuing through almost the whole 
distance from the cracks and fissures of the lava. The form 
of the crater is something of the shape of an egg, the longest 
diameter from N. to S. When one is in the crater, and 
viewing the rocks below the black body, (which is covered 
with very porous volcanic glass,) lava of all descriptions 
may be seen, from that which is loose and porous to that 
which is very firm and equally compact, as any of the trap rocks. 
From what I have seen since I have been upon these Islands, 
I shoid^d not hesitate to class lava and trap rocks together ; 
ibr how can a part of the same mass be in a state of fusion 
and part not ? That which appears to have been under the 
greatest pressure, is uniformly the most compact. I shall 
endeavor to send you specimens the first opportunity, al- 
tl^ough they will not be large, in coiii^equence of having so 
far to carry them by hand. The land about the crater has 
fallen in, including a space not much short of six miles in di- 
ameter. To the *horth end of the crater, die land is nearly 
level for a considerable distance, theti it gradually descends to 
the sea shore : the volcano is probably 8000 or 10,000 feet 
above the level of the sea : the ground or rocks are also full 
of cracks and fissures, that render it rather dangerous travel- 
ling. When I was up there in December, a native fell through 
the grass and rubbish into one of the fissures that was con- 
cealed, and was drawn up by a rope much bruised. 

There ate large quantities of sulphur in and about the 
crater, where, also, whortleberries are growing all the year, 
but they are not so palatable as those in America ; they are a- 
bout the size of red cherries ; the natives do not eat them, con- 
sidering them sacred to the god of the volcano. There is .al- 
«o a plenty of wild geese, though not so large as tame geese. 
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The lava in many places ig fidl of Ihe crystals of augiie and 
leucite. The sand upon the sea shore in front my house is 
con^sed chiefly of green crystalst which I suppose to be 
augite. I have tried several specimens of the lava, and find 
them fusible by the blow pipe« For further information I 
must refer you te a Journal of a tour of tl^ Island that was 
made the .summer aJm n^ arrival. 

We will now proceed to give, as far- as the object in view 
is cMcemed, an.abstract and analysis of the tour of the mis- 
sionaries, as drawn up by Mr. EUis, and although some of the 
facta are the same 9^ those related by Mr. Goodrich, they ai€ 
presented in such .a connexion,, that it will not be unpleasant 
or unprofitable to have them in part repeated. Mr. Good- 
rich's letter contains, however, a number of facts not related in 
the tour. *' The tour, says the North American, {for April, 
1826,) was begun at Kairua, a village on the western side of 
the island, and the residence of Kuakini, the principal chief o( 
Hawaii. They proceeded along the coast to the south, east, 
and north, till they had encompassed, the.island, having occu- 
pied in their rambling^ a little more than two months. They 
made frequent excursions inland, visited the principal villages^ 
conversed with thepec^le, preached to them on proper occa* 
^ons, and collected such information as in the most satis&eto* 
ry manner to answer the ends of the mission. A guide was 
furnished them, called Makoa, a p^son of a tomewhat remark* 
able appearance and character, to judge firom his fuctarey and 
the description of him in the book. . But he was faithfiil to hia 
duty>and the travellers were hospitably received, andciviUy 
treated wherever they went«'' 

In the report of the jleputation, which is pi^fixed to the nar- 
rative, of Mr. Ellis, they remark: '* We have been enabled to 
collect considerable informadon on a variety of subjects, 
which, though of secondary moment, in the missionaries' ac- 
count, are nevertheless interes&Efl^ and important; such as the 
natural scenery, productions, geolo^ and curiosities; the trar 
ditionary legends, superstitions, manners, customSi, &c. '* la 
the prosecution of our design, to explore and enlighten the 
long benighted Hawaii, we have ascended its lo% and majes- 
tic mountsdns, entered its dark caverns, crossed, its deep rar 
vines, and traversed its immense fields of rugged lava. We 
have stood with wonder on the edge of its ancient craters, 
walked tremblingly along the brink of iu smoking chasms, 
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6 Volcanic Ckwrtcter of the Inland 0/ Mawaiu 

gafied wkh admirdtioh on its raging fires, and witnessed widi 
no ordinary feelings of awe, the varied tod sliblime plienome^ 
na of volcanic action, in all its imposing magni^ence and ter-^ 
rific grandeur." 

The Hawaiians, we are assnred, like Other barbw»oiis na- 
tions, are accustomed to recognise "the presence of some un- 
propitious deity" — " in the sighing jo€ the breeie, the gloom 
of the night, the boding eclipse, the meteor's glance, the light- 
ning's flash, the thunder's roar, and the earthquake's shock.'^ 

They have a goddess of volcanoes, whom they call Pele, 
and " they are continually reminded (^ her power, by almost 
^very object that meets die eye, from the ru<le clifls 6f lava, 
againgt which the billows t[^tbe c^an dash, even to ^ lofty 
craters, her ancient seat amid perpetual snows." - 

The volcanic character of Hawaii is highly interesting, and 
the proofe of this character presented by the missionaries, 
are so numerous, that they recur almost every where in their 
progress, and so satisfactory, that their statements cannot fail 
to produce endre conviction. 

In the vicinity of Kairua, they attempted to excavate a well, 
as there was no good water within five or six miles of the 
town. In the prosecution of diis effort, ** they entered several 
caverns in the lava, resembling an arched vault, or extended 
tunnel of various thicknesses and dimensions. They suppos- 
ed- the lava at the edges of the torrent had first cooled, harden* 
od, and formed the side walls, which apptoximated as they 
rose, until uniting at the top, they became a solid arch, enclo- 
sing a stream of lava, ^ich continued to flow on towards tlie 
sea. One of these tunnels, called Raniakea, Aey found to be 
of considerable extent. After entering it by a small apertflrej 
they passed on, in a direction nearly parallel with the surlkce, 
sometimes along a spacious arched way, not less than twenty- 
five feet hi^, and twenty wide ; at other times by a passage so 
jaarrow that they could with difllculty press through, till they 
had proceeded sd^nt 1200 feet. Here their progress was ar- 
rested by a pool of water, of considerable extent and depth, 
and salt as tiiat found in the hollows of the lava, within a few 
yards of the sea. This lattei circumstance, in a great degree 
damped 'their hopes of finding freshwater, by Egging through 
^he lava. In their Ascent, they were accompanied by more 
than thirty natives, most of whom -carried torches. On arriv- 
ing at the water, they simultaneously plunged in, extending 
their torches with one hand, and swimming about with the oth- 
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ing abontin tUs'safoterFamah lake, ih€ rtlfi^tion of A^ tbrck 
light <m its agitdtefd silifa«ei tiie frowtdiig 8i<tes and i6% ahA 
iof the black vault, hmig linkit fova, that Irad cooled ih ^erjf 
huagitiMik slibp«,iiiedeef^ ri66M ^the tni^riA be^fliK^ 
^afer, ih^ bolkiir sbdtld <ir ih^ftel^t>§, ^ihd tbe trilHed ff<- 
^rb^Mioii^<9ftbdf voices, |iir6aiii*ed a siiigtftti' ^ileet; Md li 
YTOHld bavcf reqctb^ fitAeiiM froii^dle (bicy, td lishre Imif^Hr 
ed a resemlil^nce b^tWe^ tbk scene andtfi^ fabled Sty^kd 
Uke df Ite po^tsu'^ «.t1i« ihOiidi of the caV^ i» about h^ii 
diik frbm th^ ^ek, ^Uld the ^rplrndtetilar d^fltb to ttie water, b 
}Mrd[|lMf liot tei« ttlto My or sixty ftet Tbe pcMd is ddes^ 
skMklly visttfi^ by th^ natives, for the t>ii^)6de g€ btftKbig, iti 
its water is cool ifchd r^A^shitig; * From its ebbing and 1g#^ 
iiig, icilasfirobably a direct ic6tiimamcktk)ili with ifa^ sea.** 
It wste as^cfftiiiiied thkt the poiot yMch ibrttts tfie ii6^dieril 
boundary 6f tbe bay, and ^^rahs UtiiNf cnr fimr ttdHes Idto flM» 
sea^ iii ccMpo^ entirely <](f lav^, and was fflrixied bjr sin «rQl^ 
tioil froih on^ of the lal*ge cratefs, dti th^ td}< of jif dtanat HiM- 
rtfsd, about tvinehty-tbree ^ears ago, whicb ffll^d up an exiedh 
«ive bay, twenty miles th terigtb, ahd foi^ttied the ^r^senteosttt* 
A ndiitbtf dTvillages, pfahtaii^s, fish p6tid», Uc. U^Mf ai Ihiit 
tiiti^^^royed,** 

It #as observed ^ftt hi seycMl pUces ^' th^ sesl tiifdli^d wiffi 
vSdknce aiofiig ^ cavilliies beneath thd lava, to it coissideriifilU 
AiatiH^ and then, fortirig its waters du-du^ the apertures iH 
the satface, forms a htitihrber of jets d'eau, #hidi fidmig again 
ott the rocks', roH ^pidly back to tbe ocefato.'^' 

fti the morning of June 28, I82S, "Messrii, iPtflrsten, 
Goodrich, aAd Ilanrood, walked toi^^'ards the mountaitis, to ijiH 
the high and cultivated parts of the district. After' ti^at^Bing^ 
4pfer £e lava for about H Mile, the ho/DoWs in the rd^ks began to 
i!l^'filli^#ith alight brown soil; aM fldbout li^a mile fdrCbef, 
ihef' surface #ai^ actuaSy eovt^red with a tith mould, f^i^m'^if f^ 
4^ayed vegetatfioik tod decoiV^^ed lava." The (snt^s were 
made widt the fragments of lata, enclosing smaSl and Well cul- 
tivated fields, '^ planted Mddr bananas, sweet potaft6es, ihbuiy-^ 
tain ttfM, tiip9L tr^ei; melons, aM sugar canef, tfourflshing lax-' 
urtahtly Itf every dirtscflcift.'* 

Ail^irpadsifigthli^ or fotnr miles, thWw^tliSs " deRglitftf 
fegi^n," tiiey fodnd se^eirifcl poiofis offresAf water, and arrived af 
the wood|y legion, which intends seVefAl miles up thd sidps 6f 
^ lof^ mountain, Oiitti^ses immedi^rtef^ btehhid KaSilia; 
• N. fi. — VOL. I. 2 
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10 Volcame Character of th^ bUtnd pfMaibaii. 

This momUaiB, called Kuanracai, i& oae of the three UgliesC 
in Hawaii, and it was vevy natural ths^ the travellers sfaoulcl 
wish to ascend to its sttnuaiu. '^Tl^ varied strongly marked 
^folcanic surface" of the higher partfr— -'^the trac&ional at*- 
counts of its eriqptionSy the thick woods that skirt its base, and 
the numerottsfeathered tribes that inhabit them," aU conspired 
to make it an olyect of high interest.^ About 8 o'clock, on tbo 
morniifg of July 9th, they commenced the ascent, accompani- 
ed by three native guides* After travelling about 12 miles, 
they arrived at the lasthoQse on t&e western side of the mountain* 
Their guides were unwilling to proceed any farther that night, 
but the missionaries proceeded without tbem^and *' travelled a- 
bout six miles over a rough and difficult road, sometimes across 
streams of lavafull of fissures and chasms, at other times'tbrougb 
thick brush-wood, or high ferns, so closely interwoven as al- 
most io ahrest their progress." They passed the night in a 
temporary hut, erected on the lava, and the morning of the 
10th was ushei^ed in by the singijc^ of birds. The thermome- 
ter was 46 deg. on the outside* of the hut-— on the sea shore it 
is usually about &4 deg» Having united in their morning or- 
isons, they proceeded on their journey ;/* their road, lyings 
through thick underwood and fern, was wet and fatiguing, for 
about two miles, when they arrived at an ancient stream of la- 
va, about twenty rods wide, running in a dilution nef^ly 
west* Ascending upon the hardened surface of this stream,, 
over deep chasms, and huge volcanic stones, a distance x>f 
three or four miles, they reached the top of one of the iidg^s^ 
on die western side of die mountain." They met with straw- 
berries which were rather insipid, and with raspberries which 
were white and large, but not so well flavoured as those of £u-. 
rope and America. 

*^ Between nine and ten in the forenoon, they arrived at a. 
large extinguished crater, about a mile in circumference, and 
apparendy 400 feet deep. The sides were regularly sloped^, 
and at the bottom was a small mound, with an aperture in its^ 
top. By the side of this large crater, divided firom it by a nar- 
row ridge of volcanic rocks, was another, fifiy-six feet in cir- 
cumference, from wUch volumes of snl^Aurous smoke apd va- 
pour continually ascended. No bottom could be seen, and^. 
on throwing stones into it, they were heard to strike against 
its sides for eight seconds, but not to reach its bottom. There 
were two other apertures very near this, nine feet in diameter^ 
^d apparendy about two hundred feet deep^ Walking along^ 
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Its igtddy verge, they could distingv^ the course of two prin- 
cipal streiBtms, that had issded fbom it, in the great eruption 
^bout the year 168(K .One had taken u'direcdoh nearly 
nortlh^ast. The other had flowed to the north-west, in 
broad irrestst9>le torrents, ibr a distance of from^ 12 to 15 
miles to the sea, ^md, driving back the waters, had' extended 
the boundaries of the island* The party attempted to de- 
scend the great crater, but the steepness of its sides prevented 
their examiniifg it so ftiUy as they desired. After spending 
some dme there, they walked* along the ridge between three 
and four miles, and examined sixteen difierent craters, similar 
in their construction to the first they met with, though gener- 
ally smaller in their dimensions. The whole ridge appeared 
fittle less than -an assemblage of craters, which, in different 
ages, had deluged the valKes below with floods of lava, 9^ 
showers ofbuming cinders. Some of them appeared to have 
reposed a long period, as diey ^*ere covered with earth and 
clothed with verdure. Trees of considerable si«e were grow- 
ing in some of them.'' They found a finit resembling the 
whortleberry, which,, although insipid, was jiucy, and suppfi^^ 
ed the place of water. The party were however unable to 
reach the summit, as they had been a day and two night? 
without water and saw no prospect of procuring any. After 
passing another night on the lava, they therefore r^utrtantfy 
returned towards Kairua. In their descent, they discovered 
an exceHent spring of water, by which the party were much 
refreshed. They had travelled so eonstandy upon the sharp 
points of lava, that their shoes were neariy destroyed, and 
diey returned almost barefoot to the Governor's at Kairua. 
Aldiough the attempt to reach the summit of the mountain 
was unsuccessful, the excursiofl gave them the vilest evi- 
dence of the volcanic origin of tlus re^on. Ou-the ISdi of 
July, Messrs. <5oodrich andH«irwood, from the extremities of 
a base Bne of 2,230 feet, made two observations, by which 
they made the height of the mountain 7,882 feet, but as 
their quadrant was not a good one, it was concluded that the 
real height exceeded this. The mountain is, however, never 
covered with snow. ^ ' 

On the l8tlrof July they proceeded fordi on their journey, 
and about .the middle of the day, nearKahalii, they "travelled 
about a mile across a rugged'bed of lava, which had evidendy 
been ejected from a volcano, more recendy than the vast tracts 
of the same ^ibstuce, by which it was surrounded. It also 



Digftized by Google 



^oiifu£^ ma^Einer, hg same vioknt coiMnlBioii of ibe esqrth» at 
tlie iUme HwasiB a.seii»4ui4 $Ute. . llierewsA a kind of palb 

^i^, brought jfirpftt.^ ^ashote, wa fdacefl dnre^ovfp^r 
1^ ap^rt* Py stqppi^ frppi one Co aoodier ofthes^ we pass- 
ed (as tbey x^mark) ovei? the roughesi pieee« of lacva )i^^ bad yet 



. On tbe 19ch their way lay over aroagb tractof lavat r«semr 
hUng that wbic^diiey passed thf^ day b^re. — ^They go eata 

5< Ia Bu^y plac^j it s^eeooed miCtke surlxce of tb^Kya bad 
|iecoi)ae hard, whU^e a few incfaes underneath, k la^id re^akifid 
^emi-fluld^ and in tba^slale had beeii broken op, aoid kft in it» 
^psesent confiwed and i^^gged Conn. The nigged agpi?arance 
of tbe lava was piifobably produced jn.part^ i^^be expensive 
^rce of tb^ heated air beneatl^tb? c^ust.fifiava^ b«t th^ ccnuIiI 
VM faav? caused thf& 4eep;. cha^^ms, apd fissiiores wt»icb we .^^yt 
in several places ; we also observed many large j^erical vol^ 
gani^ st<^s, the surface of w^idb hadbee^igised^and i;a scnn^ 
p}iaQes had peeled off» like a^ crust or shieO, an inch., or two iq 
tl^kpess* 7he eemve of soope i^iibem, stpnes,, wbich we bjroke^ 
i|[a^ of a dark bl^e cploiiry and dayey tesLtorf, and cUd uQt 
i^HPpar to..haye b^en at ajl afiected.by the fir^*'^ 

Qn tb^.^ls^ <>f July> tte tiraveUers anpLvedatitlie.s^ wh^fe, 
m the year. 17.90^ Tan^amelta gaj#ed a decisive vic^jry over 
biS; ooush^ and rival KauiHeouIi^ and thns laid: the fouoi^oii 
^ his po!^er* The battle lasted ei^t d^yi^ and ^ 4^ sceqe 
of thissanguiiMxy QUgftgegDient was a large tract of rugged la« 
va^ the. wb>l^ superficies of w)wh bad beoii brojien up by &» 
^afth<pi3h^*" ft 

Qn, the 24^ n?ar. Keakoa, a siiigular appearance of the la-> 
V9 attracted tbie al^t^ntipQ of the pwty* ^' it coqsisti^ of a 
coyei^ds^venqe of consid^rs^ble extent^ firpm ,50 to, 60 feet ivk 
height, formed by the laya'jB ha,¥ing flowed, ii» scHue, recent 
erqption, over tb^i edge of a perp^ndicu^ari stratum pf v^ry an- 
<;i^nt lava, firpiQ 60 \o 7Q.fee^hig]lw It i^peared as if it had at 
first flowed over in one vast sheet, but had. afterwards fallen 
more slowly, apd in detached semi*fluid ma^es. Thesje, oool-^ 
mg as t)^ fell, bad hardened and (orined a pile, which, by 
continued augmentation from above, had ultimately i^ea^hed 
the top, apd unite4 with the Uqiud l?iva there* &;was cvideu^it 
that the lava, still contimied to flow along th€t cntlsiife of die 
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arch dius fonn^ intt the plain below, as «e obiervedt in mv- 
eral places, the course of unbrok/^n streams, from the top of the 
cliff; to the bed of smooth lava, that coveml the beach for sev^ 
eral miles* The spa^e at the bottom, between the ancient 
rocks and more recently formed lava» was from u^ to twelve 
feet* Qo the one slde» the lava rose perpendicular and smooth, 
showing distinctly the variously coloured strata, of which it 
was composed; some of a bright scarlet, others blown and 
punile« The, whole mass a^pei^rtd to have undergone, since 
its tormation, the effects of violent boat* The cracks ami hoi* 
lows> horixQi^tally between the different strata, or obliquely 
through them,, weie filled wkh lava, of a florid red colour, and 
much less, porous than the general mass. It must have been 
brought to a state of mqst perfect liquefaction, as it had filled 
Hp every crevice that w^s mor^ than half an mch wide. It 
appeared higUv g^awd^ aw} in some places we could discover 
small round nebbleSf from the sise oC a haiel nut to that of a 
iien^s egg> oi the same colour, andhaving the same polish, yet ~ 
aeeiuiAg ^O: bave lenudned aolid, while the liquid kva, with 
which they were mixed, bad been forced l>y subterranean firei 
into all the fissures of the ancient rock* 

The pile on 4ie other, side, formed by the drippm^ of the lar 
vsk from the upper edge of the rocks, presented a striking con- 
trast, but not a less interesting scene* It was genera% of a 
dark purple, ,or jet black colour, glitteiing in the rays of the 
sun, as if glazed over with a beauofol vitreous varnish. On 
bireatdng any fragments of it, we found them, very porous, and 
considerably lighter than the ancient laiira^ on ^e other side. 
Its varied forms baffled description, and were eqiial to the con- 
ceptions of the most fertile imagination. The wvhway thus 
formed^ extended for about half a. mile,,occasionaUy interrupt 
ed by an opening in the pile of laiia, caused by some prqject- 
iaig nock, or elevation in the precipice above. A spectacle 
awfully subiitpae andrtecrific^ must have been presented, when 
this buriung stream rolled ioi one wide sheet, a fier^ cascade, 
from the lofry. steep,, down npon the smoking plam.^ With 
what consternatiou, aad horror, mmt it have filled the afflicted 
^habitants of th^ ^mrouqdiog villages, as they beheld its irre- 
sistible a;i(ideyastating;course, impressed as they. were, with the 
helief thatPele, the goddess whom they had offended, bad lefr 
her abode in tibie volQaDpes,,attdwaain person^visiting ihem.with 
thunder* UghtniQg^ earthquake, and liquid fire^ the instru* 
mqjitsi of her pQw«;r and veageaAce^ Aa we passed along this 
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Vaulted avenue, called by the natives Keanaee, we beheld ^ 
hdmber t>f taverns and tunnels, from some of which, streams 
hf lava h&d floiVed* The mouths of others bein^ walled up 
Widi stones, we supposed were used as sepulchres. Mats 
spread upon the slabs of lava, calabashes, &c., faidicated some 
of them to be the habitadons of men ; odiers, near the open- 
ings, were used as workshops, where women were weaving 
mats, or beating cloth. Some we also saw used as store-hous- 
es, or depositories of sandal wood.' In many places, the wa- 
ter filtered through the lava, and around the spots where it 
had dropped upon the ground, we observed a quantity of very 
fine, white, spear-shaped crystals, of a sharp nitrous taste. 
Ha^ng walked a considerable distance along the covered 
way, and collected as many ^cimens of the lava as we cou}^ 
convenientiy carry, we returned to the sea shore, the path a- 
long which was often tedious and difficult. The lava fiaequently 
presented a mural front, from 60 to 100 feet in height, in ma^ 
ny places hanging over oufiieads, apparently every moment 
ready to fall ; while beneath us the long rolling billows of the 
Pacific chafied and foamed among the huge fragments, along 
which our road lay. In many places, the lava had flowed in 
vast torrents over tiie top of the precipice into the sea. Broad 
flakes of it, or masses Uke stalactites, hung from the projecti* 
ing edge in every direction. The attention was also attract- 
ed by a number of apertures in the face of the rocks, atdiflTer- 
fnt distances from their base, looking like so many glazed 
tunnels, from which streams of lava had gushed oiit, and fal- 
len into the ocean below, probably at the same time that it 
had rolled down in a' horrid cataract from the rocks above. 

On the 25th, Messrs. Thurston, Goodrich and Bishop con- 
tinued their journey along the shore, which was «« literally iron- 
bound*" It was formed of steep rocks of lava, whose surface 
wore the most rugged aspect imaginable. About 2 P. M. 
they passed Taureonahoa, three large pillars of lava, about 
20 feet square, and 80 or 100 high, standing in the water 
within a few yards of each other, and adjacent to the shore. 
Two of them were united' at the top, but open at their base. 
The various coloured strata of black, reddish and brpwn lava 
being distincdy marked, looked like so many distinct courses 
of masonry." 

After leaving Kalahiti, they "proceeded over a very rug- 
ged tract of lava, broken up in the wildest xonfusion, ap- 
parendy by an earthquake, when it was in a semi*fluid 
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state. .^|Qut noon they passed a large ^^nUer^ Its rimf on 
the side towards the sea» was broken down, and the streams' 
of lava-issumg thence, marked the place by which its contents 
were principally dischai^ed^ The lava was not so porous as 
that of Keanaee $ but, Uke much in the immediate vicinity of 
the. craters, was of a dark red, or brown ferruginous colour, 
and but pardally glazed over." For a mile along the coast, 
they found, it impossible to travel without making a consider- 
able circuit inland) and they continued to pursue their way 
over a broken and rugged tract of lava. 

In this volcanic country, the want of fresh water is^vere- 
Ij^ felt, and was often experienced by the missiimaries during 
theirtpur. 

'On the 26th, at Ki^pua, they hired a man to go about se- 
ven miles into the mountains, lor fresh water ; but he return- 
ed with only one calabash full, a very inadequate supply for 
the party, who had suffered much from thirst, and the effects 
of brackish water. They now entered the district of Kau, 
and taming the southern point of*, the Island, found << the 
same gloomy and cheerless desert of rugged lava, spreading 
itself in every direction, from the shore to the mountains. 
Here and there at distant intervals they passed a lonely 
hpu^, or a few wandering fishermen's huts, with a solitary 
shrub of thisdes struggling for existence-among the crevices 
in the blocks of scoria and lava.: all besides was one vast de- 
sert, dreary, black and wild. Often all traces of a path entire- 
ly disappeared; For miles together, they clambered over huge 
pieces of vitreous scoria, or rugged piles of lava, which like 
several of the tracts they had passed in Kiuoa, had been tossed 
into its present confusion by some violent convulsion of the 
earth." 

Their narrative proceeds : '* From the state of the lava, 
covering that part of the country, through which we have pas- 
sed, we should be induced to think, that eruptions and earth- 
quakes had been almost without excepdon, concomitants of 
each other ; and the shocks must have been exceedingly vio- 
lent, to have torn the lava to pieces and shaken it up in 
such distorted, forms, as we every where beheld. '* Slabs of 
lava from nine to twelve inches thick, and from four to twen- 
ty or thirty feet in diametier^ were frequently piled up edge- 
wise, or stood leaning against several others, piled up in a 
similar manner." fj* Some of them were six, ten, or twelve 
feet. above the general surface, fixed in the lacva below, which 
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a^MMd to hmv9 foirad rMttd tlMir bas^ ttAd Sf^ up tiir 
immticeti oocasioned by the septtrntkui of the diffef^nt pieces. 
One iide of these nigged glabs generttUy ptesented ci ebtnpa<«t, 
smooth, gfaoMl, and gettdy imdukted sttrikce^ .while the ottei* 
appeared rttgg^d^oidbrokenyaiitftoni withvioteneefroiii ^ 
^Ascid masii, to which it had tenacioiMly adhered. Probably 
diese skbft were nusedby the expansive fofce of heated aii*, or 
of steam, beneath the sheet of kva.*' **A ttomb^r efcoi^al 
hilk, tnmi 150 to 206 ftet high, m^ httnetSately ib otir rear, 
much resembling sand hills in their appearance* On exann 
ination, boweirer, we found diem composed of Volcanic a^s 
Sffld scoria $ bat could not discover any mark of theii^^ ever 
having been craters." So common were streams and m^ies 
of Hva wherever Aemisdonari^ travefied^ that upon this 
harsh substance they almost always wsdked,. sat and i^lept. 
On #ie evening of the 26ch, Aey i^iread their '^ mats upon 
the lava, and lay down to sleep smder the canopy of heaven/' 
A pHe of blocks, of scorfai,'and ktva ; part of which they hsri 
themselves erected, screened their heads fiom ^e wind. 

The company were much distressed for want of watttr, but 
were relieved by the natives, who a{^iear to have been nni^ 
fbrmly kind and hospitable. 

AAer leaving Keavmti on the !9t7diy <^Mesdr». Thnr^Cc^fi, Bkh*- 
op, and Goodrich traveled wet the nigged lava, titf tbemocM 
beconung obscured by dark, heavy doud», they w^ obli-^ 
ged to halt under a high rock of lava, and wsot the dawn of 
day ; lor, diey found it impossibfe to proceed in Ae dark, 
widiout being every monfent hi danger of sttrmbling over 
the riiarp prelections of the rocks, or &Bing into some of the 
deep aikl wide fissures that hitersected the lava in every S-^ 
rected. During the whole of the 27th, a most beautiful sjlou- 
ting of the water attracted tfie attentton of die ar^^eller». It 
was produced by the roffingof the waves of Ae' sea, whkb, 
through an apertme of abotit two feet in ^ameter, every few 
seconds threw up a v^teme of water with eoutMerable noise, 
and a pleasing effect, to the het^ df thirty or forff feet. 
The kiva at dns place was very sinciMt, and much heavier 
than that at Kona. Thevea&cles were comptetdfy filled ti4tfi 
olivin. 

Almost every incictept connected with 'this interei^n^ tbwt 
is iir some way associated with lava* Villi^s and funeral 
piles, and sanctuaries- of refege'were buil^upon lava. 1^ 
substance was often the mSssitamary^ pulpit, when he pttMh^ 
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«d, and tlie seat of the peopfe v/itiie they beard the tidings o£ 
^9iv9A6)iki aad at ni§fat« the pilgrims often sought repose upon 
this rough and pointed hed« Incessant almost, as was its 
recurrence, it often presented somethk^ new or more striking 
^an what bad appeared before* On die aetfa they trmr- 
eHed over stiother tract of lava << about 200 rocb wide, which 
had beeiwiolently torn to piecesi and thrown up in the wild- 
er ctiMfusion* In some ]c4ajces it was heaped forty or My 
ftet Ingb^ ' The road across tt was formed of large, smopdi,. 
roand stones, placed in a line two <Hr three &et apart«^* On 
^lese the missionaries passed aver, by stepping from one to 
anothcar, but not withoai ^onsiderabk fiOigoe* They were 
shown the plsU;e where, in one of the wars> of Tamehamdha^ a 
party of ^ enemies^ about 80 men, being the warriors of two 
villa^es^ were, during fteir repose at night, destroyed by a 
vokuiic eruption. 

In their progress al6ng the south-eastern side of the island, 
they arrived at die vttage of MHone, celebrated on account 
of a short pebbly^bepch called Sfaoroa* Of these stones they 
had been accustomed to form, not oiily cutting instruments, 
but to fabricate gods. It required considerable skill to sded 
those wftich/WouM answer, and as they were supposed to be 
endowed with ^ex, one of each kind was selected, when they 
were, about to be traJisformed into gods. They were wn^ 
pod up together in a piece of cloth, mid after a certkain time, a 
small stone was found with tfiem, which, when grown to the 
me of .4ts paieals, was taken fo die beiau and made after- 
wards to preside, at the games. • 

Aldiougfa due clim&te of Hawmi b hot, and the therminne* 
ter on the evening of July 31^t stood ^70°, the air from the 
mountains soon became so ke€n that, although in a tropical 
dinsale, they found a fire very comfortable. 

As they were travelling upon the high land, they perceived 
a number of coIumEss of smoke and vapour rising at a connd-* 
cvable ^stance, and also one large steady colinmi thalf seem* 
ed li^e affected by the wind, and whidi,. as they were told, 
ai^se from die great crater of Kirauea. 

The next day three of the party visited the^^places where 
they had seen die eolttinns of smoke rising Hae da^Mbefore. 

They travelled fri^ miles over a conslderabfy fertile and 
cultivated country, the soil of which was composed of the dc^ 
composed 'surface of a bed of ancient lava, upon which 
Arubs and trees had grown to a considerable height. As diej 
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approached the places from wl&ck the smoke iwaed, tbey^ 
passed over a number of fissures or chasras^ from two inchey 
to six feet in width. *< The whole mass of .rocks had evi-» 
dently been rent by some violent convulsion of the earth, at 
no very distant period/* and when they came in sight of the 
ascending cohmins of smoke and vapour^ theybefaeld<iimne» 
diately below, a valley or hoHow, abont haU* a mik across^ 
formed by the sinking down of the whole sarface of ancient 
lava to the ctepth <^ €Ay feet below its original leveL It wa^ 
intersected by narrow fissures,, running in every ^section, and 
two ran firom the mountain towards the sea, as lar as the eye 
could reach. From the wider portions a£ these fissures^ 
where they were about ten or twelve feet ill width, the smoke 
arose. As th^ descended into the valley the groimd sound* 
ed boUow,. the lava cracked under their feet, and soon grew 
(as they proceeded) so hot that they could not stand more 
than a minute or two in a place^^ 

Their guide, terrified by the smoke and vapour that issued 
from one of die apertures, refiised to go any farther,. remoiH 
strating against the axidacity of the strangers, who presumed 
dius to provoke the anger of the goddess Pele^ the local deity 
of the volcano, although the guide retreated to tHe haeii* 
es at the edge of the vaDey^ while the travellers proceeded; 
They passed as near as the smoke and sidphureous *vaponrs 
would permit^ to several efi die fisstires^ Although they 
looked into several, it was only in three that they could see 
any bottom* These appeared to be about 50-or -60 feet deep« 
and contained red hot stones that had fallen in, and. they 
tiiought diey saw flaimes,. but the smoke and heat were so 
gr«at, that it was difficult to look long. Their hands, legs, ' 
and faces were nearly scorched by Ae heat. 

They walked along the hollow for nearly a mile, and ar^ 
rived at a chasm firom which lava had very recently issned, 
both in projected fragments and in streams.. 

** The appearance of the tufis of long grass, through which 
it had run; the scorched leaves still remaining on one side oi 
a tree, while the other was reduced to charcoal ; and the 
strings of lava hanging from some of the branches like sta- 
lactites ; together with the fresh appearance of Uie shrubs, 
partially overflowM cmd broken down, convinced them that 
the lava had been thrown out onfy a few days before. It 
was of a different kind, from the ancient bed ^of which the 
V^hcde Valley was composed, being of a jet black colour and 
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bnglit Variegated lustre, farittle and porous ; while tine an-* 
cieiit lava was of a "gray or reddisk colour, corapact, and bro* 
ken Willi <fiticulty." 

' Theliest varied at die surface, which they attributed to the 
V9r^ng tlHckiiess of the lava, beneath the whole of which, 
die he«t was sdll in great activity, as was evinced by the vol-* 
umes of smoke and vapour every where issuing. Of thu 
place Mr* Ellis took a drawing. — 

It appeared from ^e statem^it of the guide, tbat about 
eleven moons ago, the two iarge chasms were, formed, and 
that the great hoOow bad been ibrmed by die subsidence of 
the eardi, -about two moons ago, in -conseqaenee of an earth* 
quake. The missionaries regarded .this as an infant irolcano, 
vAmdh seem6, however, to have remained mainiyundisturbed 
for a lotig time, perhaps for ages ; for *^ the lava is decompo- 
sed to a considerable depth, and is mingled widi pn^fic soil, 
fiirtSte kk vegetation, and profitable to its proprietors." We 
felt, they observe — ** a melancholy ii|terest in witnessing, the 
first exhibitions of returning action, after so ioog a rqjose in 
this mighty agent, whose irresistible energies will penbabiy, 
al no very (ttstant period, spread ^lesK^tion over a district, 
now smiling ui verdure, repaying the toils and gladdening 
the heart of the industrious cultivator." The place which the 
missionaries had ^sited, is about 10 or 12 miles from the sea 
shore, and about 20 from the gieat volcano, at the foot of 
JMouna Roa. 

As they returned, they ^^ passed several hills, whose broad 
base and irregular cops, showed them originally to have been 
craters. They mast have been very ancient, as they were 
covered widi shrubs and tvees. From them must bsve come 
tlfetl^en molten, but now indurated floods, over which the par- 
ty had been travelling."^ ' 

Ha<4ng made every preparation to vint-the great crat^ of 
Kirauea, the party set forward at 5 P. M* of July SI* 
' At a place caiied Kapuahi, diey ^ slopped at the entraaiee 
of a large cave, arched over by a diick erast of ancient- lava." 
This cave, althou^ with no other lig6t than that which en- 
tered at the mouth, was inhabited permanently by entire fam- 
ilies—whose members were cheerfully employed in domestic 
industry within, while the children were playing among thie 
fragments of lava, without. Altiiough vCTy poor, they im- 
parted to the travellers both frerfi water and taro root. 

The progress of tbe party was now over a most bemitif^il 
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countfy, wliicb, to dbe right, sloped gradually for ten or fif* 
teen miles to the ocean, and rose abruptly to ^ left, ** where 
it was crowned with the woods, which extend, Itki6 a va9t hek^ 
rdnnd the base of Moun&t Roa* At die distance «f tiuree or 
four miles they came to anodier cavern in the lltya, calfcid 
Keapiiana, which is often used as a lodging jdace for benigfac* 
ed travellers* ** The entrani^, which was eight feet wide 
and five high, was formed by an arch of ancient lava« . The 
interior of die cavern was aboiU fifty foet square, and the arch 
that covered it was ten feet high* There was an apertare at 
the northern end» about three feet in diameter^ occasioned by 
the falling in of the lava, which admitted :a mrrent of keeii 
mountain air, through the whole of the night. While they were 
cleaning out the small stones between some of the blocks of 
lava^ that lay scattered around, a large fire was kindled near 
the entrance, which, throwing its ^Bmmering light on the dark 
volcanic sides of the cavern, and illuminating one side of the 
huge masses of lava, exhilutedto our view the strange features 
of our apartment, which resembled in no small degree, scenes 
described in tales of romance*" 

From the higher regions in the vicinity of the caye, the 
light of the volcano illuminatiiig the clouds, was distinctly vis* 
ibie. 

On the morning of Aug. 1, the party ascended from their 
subtenranean dormitory, and directed their. coarse N. N. £^ 
towards the smoke. ^' The path, (they remark,) for several 
miles, lay through a most fertile tract of country, covered 
wkh Bashes or ta)I grass, and fern fi?oa three to five feet 
high, and so heavily laden widi dew, that before we had 
passed it, we were as completely wet as if we bad been 
drawn thrott|^h a Hirer* The jnorning air was. cool, and 
the singing of birds enlivened the woods* After trayelHng a 
short distance over Ae c^en country, we came to a sraaU 
wood, into which we had not penetrated iar» before all traces 
of a path entkrefy cjiisappeared* We kept on some time, but 
were soon brought to^ standby a deep chasm, over which wa 
saw no means of passing. Here tb^ natives ran about in ev* 
ery direodon^ searching for marks of footsteps, just as a dog 
Kms to and firp, vidien he has lost the tracks of his master* 
After searching about half an hour, th^ discovered a track, 
which led considerably t» the southward, in order to avoid the 
chasm in the lava. Near the place where we cfossed over, 
was a cave of considerable extent. In several places, drops 
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f»f water, beaotifidly dear, coastai^y filtered tbroo^^ the 
arch, and (kU. ioto calabashes jdaced underneath to receive it. 
Unfortmialely for us, these were all nearly empty i proba- 
bly some. traveller had been there but a little time previous. 
Leavii^ the wood, we entered a waste of dry sand, about four 
miles across* . The travelling over it was extriemely fatiguing, 
as we sunk to gmut ancles at every step. The sand was of a 
dark olive colour, fine and sparkling, adhered reailily to the 
^9li§piet, and beji»g raised up in eveiy dhrection^ presented a 
silrfape resembling (colour excepted,) that -aC drifted snow*. 
It w^ undoubtedly volcanic, but whether thrown out o( any 
of the. adyacent craters, in its present form, or made up of smaU 
particles of decomposed lava* and drifted by the constant 
irade-wiads firam ^e vast trjEict of lava to the eastward, we 
could not detera^ne. Having refreshed ourselves, we resu- 
med our journey I taking a northerly direction towards the 
columns of smck^, which we oould now distinctly perceive* 
Our way lay over a wide waste of ancient lava, of a black co- 
lour, compact and heavy, with a shining vitreous surface, fi:e- 
queotly thrown up by the expansive fi>rce .of vapour or he»^ 
air, into conical mounds, firom six to twelve feet high, which 
were rent ki a number of instances from the apex to the bcue. 
The hollows betweega the mounds and long ridges, were filled 
with volcainc sand*, or fine particles,of decsomposed lava* It 
presented before us a sort of island sea, bounded by mouii* 
tains in the distance* Once it had certainly been in a fluid 
state, but appeared to have become suddenly petrified, or 
turned into a ^assy stone, while its agitated billows were roU" 
ing to and &o. - Not only were the large swells and hoUows 
di^ctly marked, but in many places the sur&ce of these 
billoiprs was covered by a smaller ripple, like that observed on 
the smrfaoe oftlie sea, at the first springing up of abreexe, or 
the passing currents of ak, which produce what the sailors 
call a '^cats^paw." The sun had risen now in his strength, 
and. his bright rays reflected from the sparkling sand ; an uxh 
dnlated surface of the vrtreous l<ava dazded our eyes, and cau&^ 
ed considerable pain, particularly as the trade wind blew 
fre^b in our facesi and oant^nuaUy drove particles of sand into 
oar eyes* This part of our journey was unusually laborious, 
not only from the heat of the sun, and the reflection from the 
lava^ but also fnoat theuoevenness of thesiu'face, which obli- 
ged us constantly to tread on an inclined plain, in some pla^ 
ces as sfnooth, and almqst as slippery as glass, where the 
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greatest caution was necessary to avoid a fiJI : frequently we 
chose to walk along on the ridge of a biUow of lava, though 
considerably circuitous, rather than pass up and down its pol- 
ished sides. Taking the trough or billow between the waves, 
we found safer, but much more fatiguing, . as We sank every 
step deep into the sand. Between eleven and twelve o'clock 
we passed a number of conical hills on our right, which the 
natives informed us were craters. A quanlxty of sand was 
coUected around their base, but whether thrown out by them» 
or drifted thither by the wind, they could not inform us. In 
their vicinity, we also passed several deep* chasms,'from which, 
in a number of places, small columns of vapour arose at dif- 
ferent intervals. They appeared to proceed from Kirauea, 
the great volcano, and extended towards the sea, in a S. £^ 
direction. Prpbably they are - connected with Pouahohoa, 
and may marii the course of a vast subterriBuiefms channel, 
leading from the volcano to the shore. The surface of the 
lava on both sides wais considerably heated, and the vapour 
had a strong sulphureous smell. 

We continued our way, beneath the scorching rays of a 
vertical sun, till about noon, when we reached a solitary 
tree, growing in a bed of sand, and spreading its roots among 
the crevices of the lava. We threw ourselves down, stretch- 
ed out our weary limbs beneath its grateful shade, and drank 
the little water left in our canteens. 

In every direction around us, we ' observed a number of 
pieces of spumous lava, of an olive colour, extremely cellu^ 
far, and as light as a sponge. They appeared to have been 
drifted by the wind into die hollows which they 'occupied. 
The high bluff rocks on Ae north-west side of the volcano, 
were very distinctly seen ; the smoke and vapour driven past 
us, and die scent of the fumes of sulphur, which, as we ap- 
proached from the leeward, we had perceived ever since the 
wind sprung up, were now very strong, and indicated our ap- 
proach to Kirauea. Impatient to view it, we rose, after rest- 
ing about half an hour, and pursued our journey. By the 
way-side we saw a number of low bushes, bearing beautiftil 
red and yellow berries in clusters; jeacfa berry being about the 
me and shape of a large currant. The native name of the 
plant is Ohelo. 

We travelled on, clearing every Ohelo bush that grew 
near the path, til! about 2 P. M. when Ae great Crater of 
Kirauea ^1 at once burst upon our view. We expected to 
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kave «e«[i a moimtaAn with a hroad base, and fough indented 
sides, cmnposed of loose slags or streams of lava, and whose' 
summit would have presented a rugged wail <^ scoijia, form- 
ing the rim of a mighty caulikon. But instead ofthis, we found 
ouQselves on the edge of a steep precipice^ with a vast plain be- 
fora.us, fifteen or sixteen miks in circumference, and sunk 
friokn 200 to 400 feet below its original leveL The surface of 
the plain below was uneven, and strewed over with l^urge 
stones, and volcanic rocks ; and in the centre of it was the 
great crater, a mile or a mile and a half distant from the pre- 
c^ice, on which we were standing* Our guidea led us round 
towards the north.end of the ridge, in order to find a place by 
which we might descend to the plain below. As we passed 
along, we observed the natives, who had hitherto refiised to 
touch any of the ohelos, now gather several bunches, and af- 
ter ofiering a part to Pele, they eat them fireely^ They did 
not use much ceremony in their acknowledgement, but when 
tbey had 'plucked a bunch containing several clusters of her- 
tie$, they made a . stand} with their fs^ces turned towards the 
place where the greatest quantities of smoke and vappur is* 
8i|ed» and breaking the branch they held in their h^uni in two 
pieces,.tbey. threw one part down die precipice, sa3ring at the 
ssune. time, V £ Pele eia^ka ohelo au ; e taumaha aku wau ia 
oe, e ai hoi au tetaki;" X" P^^* b^re are your ohelos ; I of- 
fer some to you, some I also eaU^') . 

Yie walked on to the north end of the ridge, where the pre-* 
cipice being less steep, . a descent to the plain below seemed 
practicable* It required, however, the greatest caution, as 
the sUHies and fragments of rocks frequendy gave way under 
our feet, sind rolled down from above ; and with all our care 
we did not reach the bottom, without several falls and slight 
bruises. The steep which we had descended, was formed of 
volcanic materials, apparently a light red,, and gray kind of 
lava, vesicular, and lying in horizontal strata, varying in 
thickness from one to forty feet. In a small number of pla^ 
ces, .the Afferent strata of lava were, also, rent in perpendic- 
ular or oblique directions from the top to the« bottom, either 
by earthquakes or other violent convulsions of the earth, con- 
nected with the ?Lctifffi of the adjacent volcano. After walk- 
ing some distance over the. sunken plain, which, in several 
places, sounded hollow under our feet, we came suddenly to 
the edge of the great crater, where a spectacle, sublime and 
appallUig, pre^nt^d itself before us. Astonishment and awe 
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tor som^ BHHneiits deprived nsefq^ieedi, f»d, E^ke stataes, wi^ 
stood fixed to ihe spot, with oar eyes rrretted oo the i^y ss be*" 
low. inmediatefy foefcNre us yawned aoi imiAense gulph, ia 
the form of a eresceni, opwards of two n^tes in lengdi, ab^it 
a m3e scross^ and apparently eight hundred feet deeper The 
bottom was filled with lava ; and the south-west and northern 
parts of it werf one vast food of ^uid fire, in a state of terrific 
ebnllidoR, ro^g to and fro its <* ^ry surge/' and flaning bil- 
lows. F^ly-one eraters, of varied fimn and size, rose, hke 
so many comcid islands from the surface of the burning lake« 
Twenty^two cimstantly emitted colnnms of gray smoke, or 
pyrannds of briffiant fi^ane, and many of thentat die same time 
vomited frrnn their ignited mouths, streams itf fluid lava, 
vAach rMed in blazing torrents down their black indented 
sides, into the boilhig mass below* The sides of idie gulph 
before us, were pi^rpendicular for about 400 feet, when there 
was a wide horizontal le<%e of black, soHd k^va, of irregular 
breadth, but extending quite around^ Beneodi this blad^ 
ledge, die sides sloped towards the centre, which was, as neosf^ 
ly as we could judge, 300 or 400 feet lowers It was evident 
tibat ^e crater had recently beev filled with . liquid lava up to 
^s black ledge, and had, by some subterranean caiial^ enqp^ 
tied itself into llie sea, or inundated th€ low land on the shore* 
The gray, and m some places, apparendy ealcined^ sides of 
the great crater before us ; the fissmpes which intersected the 
sur&ce of die plain, on which we were standing ; die long 
ba^s c^ sulphur, on the opposite side ; the ntonerous eol^ 
umns of vapour and smoke, that rose at the north and south 
end of the plain, together with the ridge of steep roduf, by 
which It was surrounded, rising jMrobably, in some places, 400 
feet in perpeufMcular height, presented an immense volcaflic 
panorama,- the effect of which was greatly augmented by the 
constant roaring of the vast furnaces below. 

We dien ws^ed along Ae western side of Ae crater in 
search of water, whidi we had been informed was to be found 
in the neighborhood, and succeeded in finding three plools, 
where the wat* was perfecdy fresh and sweet. These pools 
aqfypear6d gr^t natural curiosities. The surface (rf the 
ground in the vicinity was perceptibly warm, and rent by sev- 
eral deep, irregular chasms, from which steam and thick va- 
pours continually arose. In some places these chasms were 
two feet wide. Prom thence a dense volume of steam as* 
cended, which was immediately condensed into small drops of 
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"water, by the cool mountain air, and driven like drizzling rain 
into hoIk)ws in tlie lava, at the leeward side of the chasms. 
The pools, which were six or eight feet from the chasms, were 
surromided and covered by flags, rgshes, and tall grass. 
Nourished by ^e moisture^ the vapours, these plants flour- 
ished luxuriaptly, aiid^ in &eir tum^ sheHeied the pools from 
the heat of the sun, arid prevented evaporation. We ex- 
pected to find the water warm y but in this respect we were 
also agreeably disappo^ted. When we had quenched our 
thirst with water thus distilled by nature, we directed the na* 
lives to build abut for us to pass the night in, in such a situ- 
ation as to command a view of the burning lava ; and while 
they were thus employed, we prepared to examine the many 
interesting objects around us. Mr. Thurston visited the east- 
em side of the great crater; and Messrs, Ellis and Goodrich 
went to examine Bome extensive beds of sulphur at the north- 
east end.' After walking about three quarters of a n^le over 
-a tract of decomposed lava, covered with ohelo bushes, they 
came to a bank about 150 yards long, and, in some places up> 
wards of 30 feet high, formed of volcanic sulphur, with a small 
proportion of red clay. The ground was hot, i^ surface rent 
by fissures ; and they were sometimes comf^tely enveloped 
in the thick vapours tiiat continually ascended, A number 
of apertures were visible along the whole extent of the bank 
of sulphur ; smoke and vapours arose from these fissures ; and 
the beat around them was more intense than in any other 
part. They climbed about half way up the bank, and endea- 
voured to detach some parts of the crust, but soon found it 
too hot to be handled. However, by means of their walking 
sticks, they broke ofi* some eurious ^eeimens. Those procured 
near the surface were crystsdliiied in beautiful circular prisms 
of a light yellow colour, while those found three or four inches 
deep In Ae bank, were of an orange yellow, generally in sin- 
gle or doidile tetrahedral pyramids, and full an inch in length. 

A i>iingular hissing and cracking noise was ' heard among 
the crystals, whenever the outside crust of sulphur was lH*oken, 
and the atmospheric air admitted. The same noise was pro- 
duced among the fragments broken <tf, until they were quite 
cold. The adjacent stones and pieces of clay wefe frequent- 
ly incmsted, either with sulphate of ammonia, or volcanic 
sal ammoniac. A considerable quantity was also found in 
fhe crevices of some of the neighbouring rocks, which wa? 

— VOL. I. NO. I. 4 



Digitized by VjOOQ IC 



26 Volcanic Character of the IsUmd of Batpaii. 

much more pungent than that exposed to the air. Along the 
bottom of the sulphur bank, they found a number of pieces 
of tufa, extremely cellidar and light* A thick fog now canie 
over, which l>eing followed by a ^hower, of rain, obliged 
them to leuve this interesting Jabcnratory of nature, and return 
to their companions* 

They saw flocks of wild geese, which came down from the 
mountains and settled among the ohelo bushes : they were i|i-< 
formed that they were numerous in the interior, but were nev- 
er seen on the coast* 

At sun-setting,^ although the thermonneter was as 69°, ex- 
pecting a cold night upon die mountain, they collected fuel, 
and removed from a dajugerous place, which die natives had 
supersdtiously chosen for them, upon the veiy edge of the 
crater* The ground sounded hollow in every Erection, fre- 
quendy i:racked, and in two instances actually gave way as 
diey were passing over it, and exposed the persotas, whose 
limbs sunk through the lava, to great danger and to some in-^ 

jwy. 

Mr. Thurston, who had been benighted at some dktance, 
found his way back, directed by the fire, bat not without ex-> 
peiiencing gi^at difficulty from the '' nnevenness of the path, 
and the numerous wide fissures in the lava*^' They ww par^ 
took with cheerfulness of their evening repast, and afterwards, 
ainidst the whistling of the winds around, and the roaring of 
the furnace beneath, offered up their evening sacrifice of 
praise. " Between nine and ten, the "dark clouds and heavy 
fog, that, since the setting of the sun, had hung over the vol- 
cano, gradually cleared away, and the fires of Kirauea, dart- 
ing their fierce light across the midnight gloom, unfolded 9 
$ight terrible and sublime beyond all they had yet seen." 

'< The agitated mass oi liquid lava, like a flood of melted 
Q^tal, raged with tumidtuous whirl* The lively flame that 
danced over its. undulating surface, tinged with sulphureous 
blue, or glowing with piineral red, cast a broad glare of daz- 
ding light on the indented sides of the insulated craters^ 
whose bellowing mouths, amidst rising flames and eddying 
streams of fire, shot up at frequent intervals, with loudest de- 
tonations, spherical masses of fusing lava, of bright ignited 
^ones. The dark, bold outline of the perpendicular and jutting 
rocks around, formed a striking contrast with the luminous 
Uke below^ whose vivid rays, thrown on the rugged promoA- 
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^ries, and r^c^ted by dife overhanging clouds, combined to 
complete the awfid grandeur of the imposing scene.'* 

They sat *^ gazing at the magnificent jdienomenoh for s^Vd- 
ral hours, when they laid themselves down on mats, to observe 
taore leisurely its vaiying aspect ; for, although they had 
traveDed upimtis of twemhr miles since the morning, ^d 
wer^ both weary tod cold, mey felt little inclination to sleep* 
The natives, who probably viewed die sceike with* thoughts 
«md flings somewhat difierent from theirs, seemed however 
equally interested* They sat most of the tdght, talking of 
the achievements of f^le, and regarding with a superstitious 
fear, (at which we were not surprised,) the brilliant exhibitioil. 
They ccmadered it die primeval abode of their volcanic dei- 
des. The conical craters, they * said, were their houses, 
Whtre tilfey frequently amused themselves by pla3rilig at fco- 
iMtne. The waving of the furnaces and die crackling of the 
flames, were the Team of their Aiira, (music of their danf^e^) 
and the red flaming surge was the surf wherein they playe'di 
sportively swimming on the rolling wave*** 

The natives saidj th&t according to tradition, the volcano 
had been hurtling from chaos, or night, till now — ^for they re* 
fef the origin of the world, and even of dieir gods, to diaos, 
lor night; and the creation was, in their view,*a tfatisitioh 
from darkness to light. They stated that, in earlier &geS| 
the volcano " used to boil up^ to overflow its banks, and in- 
undate die-adjacent country ; but that, for many kings' reigns 
pastj it had kept below the level of the surrounding plain, 
continually Extending its siiifaee, and increasing its depth, 
and occasionally throwing tip, with violent explosion, huge 
W>cks, or red hot stones* These eruptions, they said, were 
always accompanied by dreadftil earthquakes, loud claps of 
thunder^ and vivid and quick succeeding Uglitnihg. No 
great explosion, tiiey added, had taken place since £e d^ys 
of Keona, but many places near the sea-shore had been over- 
flowed ; oti which occasions, they supposed that Pele went, 
by a road Under ground, from her house in the crater to the 
«hore. 

The mythology of Hawaii is much interwoven with the 
phenomena of their volcanoes and earthquakes, and with the 
thunder and Kgfatning by which they are accompanied. It is 
easy to trace in their absurd and extravagant fables respect^ 
Ing the contests of Pele; the goddesiS of volcanoes, with op* 
posing powers, the physical conflict of fire and water, and of 
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the varioos demental agents, and certwdy tbeae fables ars 
recommended to a poetical una^nation) by much that is 
splendid and grand. 

Whenever die natives spoke of those gods of fir^» it was 
as <' dreadful beinffs." l!iiey reside in aU the volcanoes, but 
chiefly in that of Kiraoea. They never travelled on joumies 
of mercy, but always on those of wradi. Earthquakes, thun- 
der and lightning announced their approach : sacrifices were 
made to appease their anger. Hundreds of hogs, both cook- 
ed and living, were thrown into the craters^ when they threat- 
ened an erupdon ; and during an inundation, multitudes were 
thrown into the rolling torrent of lava, to sU|y its progress. 

When these infernal gods were enraged, '^ they filfed Ki« 
rauea with lava, and spouted it out ; or taking a subterrane- 
ous passaffe, marched to some one of their houses (craters) in 
the neighbourhoody and thence came down upon the delin- 
quents, with all their dreadfid scourges." 

* On the 2d of August, the provisions of the party being ex- 
hausted, they prepared for an immediate return; but they 
endeavoured previously to ascertain in the best manner they 
could, the size of the crater* They estimated it at 5 miles, 
or 5 J in circumference, but the more accurate measurement 
of Mr. Goodrich, mentioned in his letter, makes it 7|. The 
depth of the crater, they estimated at 700 or 800 feet ; but 
Mr. Goodrich fixes it at more than 1000. 

The travellers "threw down several large stones, which, 
after several seconds, struck on the sides, and then bounded 
to the bottom, where diey were lost in the lava. Some of 
them were as large as they could lift ; yet, when they reached 
the bottom, they appeared like pebbles, and they were obliged 
to watch their course very steadily to perceive them at alL 

The party separated into two divisions f one pursued the 
path along the edge of the crater, towards the s^a shore. 
The path was in many places dangerous, lying along narrow 
ridges, with fearftil precipices on each side ; or across deep 
chasms, and hollows, that required the utmost care to avoid 
falling into them, and where a fall would have been certain 
death, as. several of the chasms seemed narrowest at the sur- 
face. In one place they passed along for a considerable dis>- 
tance under a high precipice, where the impending rocks 
towered some hundred feet above them on their left^ and the 
appalling flood of lava rolled almost beneath on the right. On 
^is side they descended to small craters on the declivity, and 
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dso to the Uack ledge; where they coQected a number of 
beautiful specimens of lava, generally of a black or ted co- 
lour, light, cellular, brittle, and shining* They also found a 
quantity of volcanic glass, drawn out into filaments as fine as 
human hair, and called by the natives rouoho o Pele, (ludr of 
Pele.) It was of a dark olive colour, semi-transparent, and 
brittle, though some of the filaments were several inches long. 
Probably it was produced by the bursting of igneous masses 
of lava, thrown out from the craters, or separated in fine spun 
thread, from the boiling finid, when in a state of perfect fu- 
sion, borne by the smoke above the edges of the crater, and 
thence wafted by th^ winds over the adjacent plain, for they 
also found quantities of it at least seven miles distant firom the 
crater. They << entered several small craters, that had been 
in vigorous action but a short period before, marks of very re- 
cent fiision presenting themselves on every side. Their siie 
and height were various, and many, which, from the top, had 
appeared insignificant as mole-hills, they now found twelve or 
twenty feet high* The outsides were composed of bright 
shining lava, heaped up in piles of most singular form« The 
lava on the inside was of a light or dark red colour, with a 
glazed surface, and in several places, where the heat had ev-' 
idently been intense, they saw a deposit of small and beauti<« 
fully white crystals. They also entered several covered chan- 
nels, down which the lava had flowed into the large abyss« 
They were formed by the cooling of the lava, on the side& 
and surface of the stream, while it i^ontinued to flow on un- 
derneath. As the size of the current diminished, it had left a 
hard crust of lava of various thicknesses over the top,, suj^ 
ported by walls of the same materials on each side^ The in- 
terior was beautiful beyond description. In many places they 
were ten or twelve feet high, and as many wide at the hot* 
tom. The roofs formed a regular arch, hung^with red and 
brown stalactite lava, in every imaginable shape ; while the 
bottom presented one continued glassy streamr The winding 
of its current, and the ripple of its surface were so entire, that, 
it seemed as if, while in rapid motion, the stream had sudden- 
ly stopped and ^trifled, even before its undulated surface 
could subside. They travelled along one of these volcanic 
chambers to the edge of the precipice, that bounds the great 
crater, and looked over the fearfiil steep down which the fiery 
cascade had rushed. In the space where it had fallen, the la- 
va had formed a spacious basin, which, hardening as it cool- 
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ed) had t«taiiied all those forms, which a torrent of lava', fak 
ling several hundred feet, might be expected to produce on the 
viscid mass below.*' 

Large rocks Were scattered around, of four or €[ve tons 
weight, which appeared to have been thrown out in the vol- 
canic eruptions* 

Within one hundred yards of the great crater, is another of 
about half the size, caHed little forauea. ^* Its sides wercf 
covered with trees and dfrul^, but the bottom was filled with 
Is^va, either fuid or scarcely cold, sCnd probably supplied by 
the great crater, as the trees, &c. on its sides, shewed that it 
had remained many years in a state of quiescence*'' It was 
stated that there were niany others in the neighbourhood. 

So hot are the ground and the air and vapours issuing front 
it, that the natives formerly cooked, by these means, (and it 
would have been considered as impious to do it by any other,) 
the various sacrifi(5es offered to l^ele ; and even fopd for or-» 
dinary purposes is always cooked here, simply by buryirig it 
in the ground. This is done by the wood cutters and by the 
bird catchers. 

Ascending a precipice of 400 feet iri elevation, the party 
enjoyed an extensive view of this interc^sting country — of 
Mouna Roa and Mouna Kea, in the distance ; and they could 
with a glass (Uscover on Mouna Roa, "numerous extinguish-' 
ed craters, with brown and black streams of lava^ over the 
whole extent of its surface. The higher parts were totally 
destitute of vegetation, though its foot was encircled, on tbp 
side nearest to them, by trees and shrubs, which extended 
firom its base sii or seven miles." 

Here they took their last view of the wide-* stretched sunken 
plain, with all its hills and banks of sulphur, its blazing cra- 
ters, and its igneous lake. 

''The uneven summits of the steep rocks, that, like a wall, 
many miles in extent, surrounded the crater, and all its a]>* 

Cdages, showed the original level cff the country, or per- 
^ s marked the base of some lofiy mountain, originally rais- 
ed by the accumulation rf volcanic matter, whose bowels had 
beeti consumed by fire, and whose sides had afterwards fallen 
into the vast furnace, where, r^uced a second time to a liquifi- 
ed stat^, they had again been vomited out on the adjacent 
plain." 

" But the magnificent fires of Eirauea, which they had 
viewed with such admiration, appeared to dwindle into taper 



Digitized by VjOOQ IC 



Volamie Character of ihehtand of Hawaii. di 

^liinmenngSy whea they cpnt^mplated the posuble, uot to say 
probekble, existence, of immense subterranean fires immediate* 
ly beneath them. The whole island of Hawaii, covering a 
qpace of 4000 square iniles, from the. summits of its lofty 
mountains, perhaps 1500 or 1600 feet above the level of the 
sea,* down to the beach that is washed by the. rolling wave, is, 
-ac<;ording to every observation that the travellers could make^ 
one complete mass of lava, or other volcanic matter, in dif- 
ferent stages of decomposition, and, perforated with innumer- 
able apertures (or craters,) forms, peiii^s, a stupendous arch, 
pyer one vast furnace, situated in the heart of a huge subma- 
rine mountain, of which the island of Hawaii is but the apex. 
Or possibly, the fire& rage with augmented force, at the un- 
fiithomable depth of the ocean's bed; an4 reared through the 
superincumbent wei^ght of waters, a hollow mountain, form- 
ing the base of Haws|^, and at the same time a pyramidal fim- 
nel, from th? furnace to t^e atmosphere.^^ 

^t seems rather remarkable that strawberries and raspber- 
ries, which usually flourish best in moist situations, should be 
Ipiipd in Hawaii arouc^ the volcanic summ],ts, . and even in 
spme cas^s in the vicinity of the crater. Within a few miles 
of Kirauea the travellers passed, ^re^ or four high^d rug- 
ged ciraters. One of tb^iq. was saod by the natives to have in- 
undated the surrounding country about fourteen generations 
back* The sides of tli^se craters are genei^aUy covered with 
verduret^ while the broken irregular rocks on their surface 
'^ froi9i;ied like the battlements of an ancient castle in ruins." 
They descended from one escarpement to another, over lava 
more or less decomposed. One descent was 400 feet, an4 
another SOO, which brpught them to '^ a tract pf lava consid- 
erably decomposed and about five mj}e| wide, at the end of 
which another steep appeared." Down this they descended 
*f by following the course of a rugged current of lava, for 
atxHit 800 feet perpendicular depth, when they arrived at the 
plain below, which was one extended sheet of lava, without 
shrub or bush, stretching to the north and south, as far as the 
eye ccHild reach» and from four to six: miles across, from the 
fojotof the 9iountain to the sea." They crossed this flood of 

*'AcliniUing llmt snow is permaneni on mountains in the torrid zone, at 
the height of 14,600 feet, it was supposed that this nnight be ih« height of 
Mouna Roa and Moutia Kea, as the tops of thesie mountains are covered with 
perpetnal snow. Their swninits arc formed of dcjcoraposed lava, and contain 
yiumerous craters. 
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lava in about two faourS) and arrived at a viHage, whose inhal>* 
itants were unwilling to believe that the travellers had not on-' 
ly been to Kirauea, but had broken the sulphur banks, eaten 
the ohelos, descended to the craters, and broken fragments of 
lava from diem, for Pele, they said, was a dreadful bring, and 
would certainly have avenged the insult. They were howev- 
er convinced by the sight of the specimens, but said that the 
travellers had escaped because they were foreigners* Pele, 
they said had, only five moons ago, issued from a subterrane- 
an cavern— overflowed the low land of Kapapala — carried in- 
to the sea some of the inhabitants, and a huge rock nearly 100 
feet high, which, a little while* before, had been separated by 
an earthquake from the main pile. They stated that it now 
stands in the sea, nearly a mile from shore, its bottom fixed in 
lava, and it& summit rising considerably above the water. 

The missionaries thought it probable that the eruption here 
alluded to, arose from *^ the body of the lava, which had fil- 
led Kirauea up to the black ledge— between 300 and 400 
ieet above the liquid lava — ^that it had, at the time spoken of, 
been drawn off by this subterranean channel, though the dis- 
tance between the great crater and the land overflowed by it, 
Was not less than thirty or thirty-five miles." 

On the 3d of August, the missionaries arrived at the vil- 
lage of Kaimu, where they heard from the people, a confirma- 
tion from eye witnesses of the statement as to the transporta- 
iSon of the great rock — ** they recapitulated the contest be- 
tween Pele and Tamepuaa, and related the adventures of 
several warriors, who, with spear in hand, had 0]^osed the 
volcanic demons, when coming down on a torrent of lava." 

They would not believe that the travellers had dared to 
"break oflT pieces of Pele's house," and when they saw the 
specimens, they were not inclined to handle them. 

The missionaries observed the cracks in |the ground and in 
the houses, produced by a recent earthquake. '< Earthquakes 
are common over the whole island, though not so frequent in 
this vicinity as in the northern and western parts. They are 
not generally violent, except when they immediately precede 
die eruption of a volcano." The path from Kaimu had 
been smooth and pleasant ; but shordy after leaving Kaima* 
li, they passed " a very rugged tract of lava, nearly four miles 
across. The lava seemed as if broken to pieces while cool- 
ing ; it had continued- to roll on like a stream of large scoria 
0t (unders. Their progress across it was slow^ and fatiguing.'* 



Digitized by VjOOQ IC 



Volcanic Character of the hlmi of BawaH. 33 

As the par^ traveUed out of Puidoa, << the lava was ^v- 
^red with a tolerably thick layer of soil, aqd the verdani 
plaip, exteiidipg several miles towards the foot <^ the moun- 
tains» was 9^n^^ly diyersiied by groups of pf ctfiresqiie bills, 
<oitgiBai}y i^aters, but npw clothed with grass, ^nd oraameat- 
ed with cluippii of trees. The natives informed ibem that 
ibree of thes« groups, Hanuaura,'!! alama* ^nd Mwa, beiog 
•ooiiiiguoiis and joined at their base, arrested tbe progress of 
an immense torreat of lava, which in the 4ays of T^^aiopu, 
the &ieiid of Capt Cook, iniuMlat^d all the cQi^ltry beyppd 
them." 

After traversing anothfBr trs»€t of rougfi Wa il^ey arrived 
^ Kapoho, situated in an anogphith^atce, once evidently a cra- 
ter, bnt now filled with people and cottages, and smiling with 
verdure and cnltiva^n* The e^tre was occupied by a 
brackish lak« in wbidb thechildreii were swimming, sporting 
and diving. 

On the ISth of Auguirt, near Waiakea, Aey i»bscrvi&d tl?rep 
streams pf fresh water that empty themselves into the bay of 
Waiakea-^i-oae rises amoog the summits of-Afpunft JCea,- and 
the two others bpil up through the lava* near the shore^T^fill 
.several large fish ponds and emp^ into the sea. 

The face of the country near Waiakea is n^nder^d very 
|>eatttifid by the frequent .rains, and the long repose whiicb th^ 
region has eiyqiyed from the desolaliog ^ffeets of vol^^nic 
eruptions* 

As the trsKvellers occasionally avoided the roughness x^the 
land by oo»s&ig along the shores, tftey had oppoitiAiity to 
observe tfie bold volcanic rodks^ springing up sometimes /600 
feet perpendicttlarly £rom the sear-rand displaying vjauious 
.strata .of veskidar lava^^*-frmn wfaidi ^ water was frequentty 
seen ootiag or gushing infomitfs^s. 

At Laupahoiqx)e they saw the niuis of a mountain of near* 
ly 600 ieet elevaidoA, wludiy nine mondis b^ore, had &lleii 
into Uie sea in consequenoe of an earthquake. The clovan 
jSttrfii«e of the mountain, still an its original positicoi, was 
smoQidi and varticali while the firagments lay below in a state 
of frightfol deacdation, mixed widi the ruiHS of houses, and 
spi^ead for half a jgnSfi along the coast. The catastrofihe, al- 
thoi^ indicated by some lambent flames that appeared at 
evening on the top of the rocky was so sudden, that a number 
of Ae mhabitauts were involved in the consequences. 

On the Spilth of August, Mr. Goodrich commenced his as.^ 

vou I.-^NO. 1 5 
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Tent up Mouna Kea. Thd soil was formed of deeonoiposed 
lava and ashes. At noon he dismissed his native companioiy, 
and taking his great coat and blanket, began to ascend the 
more steep and ragged parts. The way was difficnk^ on ae^ 
count of the volcanic focks and stunted shrubs chat covered 
Ae sides of the mountain. On hi& way up he found a nunv- 
ber of red and white raspberry bushes, loaded with deUciou» 
fruit. At 5 P. M. having reaciied the upper bonndaiy of the 
trees and bushes, Uiat surround the mountain, he erected a 
temporary hut, tdndled a smM fire, and prepared for his 
night's repose. The thermometer, shortly after sun settings 
iXood at 43"", and the magnet, though it pointed north when 
held in the hand, was drawn two or three degrees to the east- 
ward, when placed on the blocks of lava ; owing, probably, 
to the great quantity of iron in the mountain^ 

After a few hours rest, he arose at eleven o'clock at night, 
and the moon shining brightly, he resumed his journey to- 
wards the summit. At midnight he saw the snow about three 
miles distant^ directed his steps towards the pf ace, and reach**- 
ed it about one o^clock on the morning of the 26th. The 
$liow was frocen over, and ibe thermometer stood at 27*^. 

He now directed his steps towards a neighbouring peak, 
which appeared one of the highest^ but. when he bad ascended 
it, he saw several others slitt higher. He {^oceeded towards 
one wluch appeared the highest, and bore north-^ast from 4he 
place where he was. On reaching the summit of this second 
peak, he discovered a heap of stone»j probably erected by 
some former idsitor. From this peak Mouna Roa bore, south 
by west ; Mouna Huarai, west by south } and the Island of 
Maui, north-west. The severed bilk or peak& on the stimmit 
of Mouna Kea, seemed composed entirely of volcanic Tnattev, 
principally cinders, pumice, and sand. Mr. Goodrich did 
not discover any aperture or crat^ on either of the summits 
he visited. Probably there is a large crater somewhere on 
the summit, from whence die sccma, sand and pumice, have 
been thrown out. The whofe of the summit was not covered 
with snow. There were only frequent patches^ apparently 
several miles in extent, over which die snow was about eight itk^ 
cbes or a foot in thickness. The ocean to the.east mtd west was 
visible, but the high land on- the north and south, prevented 
its being seen in those directions* 

Mr. Goodrich commenced his descent about three o'clock, 
imd after travelling over targef beds of sand, and cinders, intg^ 
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-which iie sunk morethao ankle deep at every step, he reach* 
«d, abotu snnnse^ the place where he had slept the preceduig 
eyentng- The descent in several places, especially over the 
snoW:, was «teep and difficult* and the utmost cauljpn was ne- 
cessary to avoid a falk In hi» way down, he saw at a distance, 
several herds of wild cattle, which are very numerous in the 
mountains^ and inland parts of the island* 

The natives said they were informed hy their fathers, that 
ail the land had once been overflowed by the sea, except a 
small peak on the top of Mouna Kea, where two human be- 
ings were preserved firom the destruction which overtook the 
jpest. 

The analysis and abstract which we have now given o^the 
Journal of ^ iftissionaries, as r^^ards the volcanic appear- 
ances in Hawaii, presents a series of facts, m the highest de** 
f;ree interesting and instructive. In voL 4, at page 251, we 
;gave a similar exhibition of the leading facts observed by Dr* 
3. W* Webster, and. recorded in his very valuable and enter- 
taining accooat of the Aaore;, Those observations were made 
and recorded, by a man of science,' professedly investigating 
$be natural hktory of the country where he was residing, and 
they certainly do much credit both to hb industry and dis- 
4;rimination« It is with great pleasure that we add our warm 
commendation of the late edbrt of the missionaries. Situated 
in a remote island, in the vast expanse of the Pacific, intense- 
ly and ardently occupied in their great object, the moral inn 
provement and civilisation of the natives } — remote fit>m th^ 
lights of science, and sulgected to physical privations both fre- 
quent and severe, we certainly owe diem many thanks for the 
great amount of valuable information which they have, ind^ 
dentally^ contributed, on the subject of the natural history of 
one of the most remarkable volcanic regions in the world. 
They have, in a very pleasing manner, blended scien- 
tific instruction with ' miual ; and both the scientific and 
religious world wiU unite in expressing their acknowledg- 
ments to the missionaries. It is a happy Olustration of the 
importance of uniting scientific and religious qualifications 
in the character of the missionary, and in our view, every im- 
portant mission — especially in a terra incognita^ (and there 
are many such,) should be furnished with good observers aad 
food instrumean to illustrate the different brandies pf mturs^ 
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history and of physical science. It is no oflence to the higifer fini 
Oiore appropriate objects, to add, that cBgnity is thns shed on 
die mission, both in the view of the natives and in that of the 
civiBted ciAlnmnnities of chrisdam countries. We ar^ confr- 
dent thikt many persons will pertfse the late Journal of the Mis^ 
sion^es, in Hawaii, because it imparts so* mud^ incidental in^ 
formation, while no intelfigenft person, of whatever feeHh^ or 
sentiments, will wish the amount of that ioformisititfn dimini- 
bhed. 

Mineralogy and geology, bcrtaiiy and zoology, astronomy 
and geograpny, pinlology, antiquities and history, may de*^ 
rive very important aid from the missionaries, as indeed valii* 
able information has often been obtained from them in years 
that are pa«t^ 

We are gratified also with tfie Journal of the iom- ttround 
Hawaii, on abcccotint of the manner In which it is turritten. 
It is anmnly, perspicuous, eammonrsenie book, and (very Judi^ 
tacfusly in our view) omits the colloquial epithets of personift 
tXecdon^ with which missionaries^ are woiit to clothe their nar- 
ratives, and which, although perfecffy^proper in priimte com- 
muiiicaiions, appear trite and format in tiie view pTthe woiM. 

The missionaries £d not forget to avail tbe^^lves df then* 
superior knowledge, to enlighten, as^iar as possible, the dark 
tttelRgertce of the Hawaiians, as to tiiie origin of voteanoes 
iBrotn physical causes, operating according to the fewsirnpres- 
B6d on nvsrtter, by the omnipotent and all-wise t7reiator, Itnd they 
*t)Ve Vy every means in their power, to subvert lih^ir stiper* 
i^ious belieff m the agen^> of demons of fire and earth- 
quakes, whom it was necessary to propitiate by penances, sa- 
crifices and privations, mingled wHh habitual slavish fear* 

We conclude by expressing the hope Aat we may soon be 
favoured with ofher productions, similar to that fi-om whidi 
We have now ihade duch copious extracts. We trMt that all 
Who may peruse these remarks, wiH be ihcKied to read the 
volume of tiie miitoioharies. Besides What rdates to the mis- 
sion, they v^ill find very interesting notices df the scene^ of 
the country-i-of its vegetable productions, and of the manners 
of its inliabitants. It appears that oh dtie occasion, **'fte na- 
tives produted fire by rutrbing two diy sticks togtjth^/^ 
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Art. n. — Dueription of the Eruption of Long Lake and 
Mud Lake, in Vermont, and of Oe de^laSon effected 
by the rush of tht waters through Barton River^ and the 
lower country y towards Lake Memphremagog, in the mm^ 
mer of 1810, m a letter to the Editor. By Rev. 8. Ed- 
wards DWIOHT. 

Boston, April 4, 1826. 

BffY DEAR SIR, 

I left Burlington on Mcmday, Ang. 18, 1823, and pro- 
ceeded on honeback, in company with Mr. —— , an ahun- 
nus of Bnrlington College, to Craftsbtoy, 60 miles; where 
we arrived at 2, P. M. on Tuesday. Through the kindness 
of my fellow traveller, an inhabitant of Craftsbuiy, I was 
able to engage a select and very agreeable party of five gen- 
tlemen to accompany me, on the succeeding day, to the bed 
of Long Lake, in the town of Olover, — the lake which was 
empded of its waters in thesummer of 1810. In the course 
of the afternoon, I had leisure to examine the local situation 
of Craftsbuiy. This village is built on a table-land, rising 
abrupdy in dhe centre of a deep valley, which surrounds it on 
all sides, and separates it, at a moderate distance, from hilk 
generally of the same height with itself, but occasionally tfin 
}Mring to a greater elevation. This table-land b about three 
miles in length, and one and a^half in breadth. The valley 
surrounding it was once probably a lake, and the table-land a 
large island in its centre. At present it is almost an island : 
one river winding more than half round it, in its progress 
through the valley, and a second neariy completing that part 
of the circuit which the first had left. Its situadon is more than 
commonly beautiful and picturesque ; and, in connexion with 
other more solid advantages, bids fair to render it one of the 
most pleasant and fiourislung villages in the state. The pop- 
ulationplantedhereareofasuperior character; andit gratified 
me to learn that the village reading-room, or athenaum, %^as 
regulariy fiumished with ^ most important reviews and mag- 
azines of England and the United States, as well as with die 
gazettes of the latter. The village b well-built, and every 
thing indicated good order and general prosperity. 

Precisely at 4, A. M. of Wednesday, I sat down with one 
of my companions to an excellent breakfast, which was ren- 
dered more hearty from the reflection that we might fare worse 
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before the day was over ; and at five we were all on our hou- 
ses. We rode eastwardi through a country chiefly forested, 
twelve or fifteen miles, to a scattered hamlet in the north part 
of Glover, called JT^ene- Comer, and settled by emigrants 
firom Keene, in New-Hampshire* As we began to descend 
from the high grounds towards this hamlet, we first saw the 
valley of Barton river ; originally resembling the valleys of 
other streamlets of a similar size, but, at the time of the efflux 
of the lake, excavated into a broad, deep channel, with perpen- 
dicular banks ; in the bottom of which the stream had worked 
out for itself a somewhat deeper bed. This river, which is 
here too small for a mill-stream, issues from Mud Lake, four 
miles south from Keeoe-Comer, and after nmning northward 
firom this hamlet about seven miles to the village of Barton, 
turns scnnewhat to the north-west, jlows about fifteen miles, 
and is discharged into LsJie Memphremagog. I was most 
agreeably suj^sed, as I descended the bills which overlook 
the valley of the river, to find the ravages made by the flood 
so distinctly visible, after the lapse of thirteen years* Our 
first view erf* the <fesolati<Mi presented a gulhy^^ or excavation 
in the ear^ extending up and down the river as 'fiur as its 
course was visible, and varying in breadth from twenty to 
Ibr^ rods, and in depth from twenty to forty feet. This im- 
men^ channel, except what had been previously worn away 
by the gradual attrition of the streamlet, had all been hollow- 
ed out at once by the violence of the torrent*. Its sides were 
precipices of eaith or sand, every where indicating the avidk 
«ion of the bmiss wiiicfa had been ai^acent, and eadiibitii||r in 
frequent succession, lafge r€k;ks laid bare and often jutting 
out into the giiUey ; and jaear the top the uncovered roots iS* 
trees, which, having been {Ksurtialfy nndermiaed by the water, 
stiU nodded over tfa^ precipice. The bottom of liiis ehannel, 
as far as we could see, was conrered with lai^r and smaller 
rocks and stones, and in some places with extensive dqiosits of 
fiand. Hie «ight of this vast esoavadliion only heightened our 
conceptions of the eflfects ^ the flood, and satisfied ns that in 
our visit to the bed of the Uoe wjhose waters had occasioned it^ 
we should not be disappointed. 

* The word guUey, is the word cinpl»yed by the Hiiiabilantt to denote the 
deep path in the earth, which the torrent hollowed out for its own passage ; 
and I use it for want of a better. It is, however, a word of not unfrequcnt 
oocnrrence. 



Digitized by VjOOQ IC 



l^rupii(Ai d/Lcukg Lake tmd Mud Ldkey hi Vermont* 4X 

fltcwkAg eagouged^ dinii^r at a sorry snbstitlite for an km, 
W^ turned tothesoulii^ fl«d aBcetided Barton River, about 
fiMkir tniles; In order to see the ravages of the flood i&ore jier^ 
jfeddy, -we left ^e ^saal path on the left hank of the guUey, 
ftnd rode all the way in its bed, over gl^imd regolarly ascei^ 
4iiig, UAlil we catne upon the nortliem shore of Mod Lake. 
'This hke w^s originally the 9dibroe ^f Barton fover, loid 
lay directly iii <ite padi along which the watei« of Long 
Ijake flowed, at the time of its evacuation. Here, of neces- 
sity, we left the gtdley, and rode idong the eastern shore of 
Mttd Lake, until we had passed it ; tliien, resuming our route 
in the bed of the gulley, we^rand tii'e gtonnd asc^iding very 
ra|$idly, audi we entered the bed of \he cfischarged lake. 
Having r6de aboitt billf iui length, we tied our horses, and 
fmrsued ouir way on foot, through the middle of its bed 
to the southern end* Here, ascending the bank to the 
ori^al wateF*le>»«l, we could survey the whole bed of the 
lake, with its i^ores and the isarrounding seeneiy. 

From my ^oFwn personal observatioti, knd fh>tti minute in- 
quiries made of several indi^uals Who were concerned in let- 
ting oflTthe water, Mid bf severed geatleines who ^ere present 
at the legal investigati<M ^hkh It iM^casioned, I possessed 
myself of the folkswitig ft^cts« * 

Lang Lakti befot« it was drained, was a beautiful sheet of 
water« about a mile and a half in lengtb from north to south, 
emd, w^i«re largest, tfire^ fourths of a m3e in breadtti* For 
(about Ave hundred yards fttnu liie soatbetn extremity, the lake 
Was very narrow; and to tins tlistance its water was slit>al, 
having been no whete teiore than ten or twelve feet deep. 
iiere there is a sudden and steep descent in its bed, to the 
depth of a hundred feet. Here also the lake opened rapidfy 
to ^e breadth of half a mile, and then more gradually to three 
Ibardis of a mile. The depth also increased in the broadest part 
to dse htiniAred and fifty feet j and did hoi dimihish until withid 
a small distance of the northern extremity, wh^re the Jake wai 
about katf a mile wide. 

The eastern and western shores were bold, and rose imme« 
4iately froiii the sUffece into hills of moderate height These 
hills gradually subsidM into plains, ais tfiey converged near 
the two ends of the Ittke, to form the itortbem and soudiem 
riiores. The lake was supplied with watei' by a smaH rrirulet, 
which «(i& continues to flow in oh its western side. Aith^ 
soadiert)' extremity, * over ground s^arcdy descending, and 

r^L. I.— NO. 1- 8 
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thjpoagh £C chaimel of probably not more than a ysurd in width, 
Che water of the lake flowed out in a dull streamlet toward the 
south-west,, and between trees, shrubs and rocks, worked out 
for itself a sluggish passage. . This Was the original outlet of 
the lake, and the remotest h«ad-water of tlte river La Moelle, 
d tributary of Lake Champlain*' The northern ^hqre w^is 
generaUy low, rising not more than five or six feet ab^ve the 
surface. of the lake ; and. consisted of a narrow bek of sandv 
succeeded by a bank of light sandy earth. The country adi 
around the lake, as well as along its outlet at the southern ex^ 
tremity, was one unbroken forest. ' ' * 

The distance from the northern end of Lmig Lake to the 
southern end of Mud Lake, was about two hundred rods.* 
There was no original communication betweeea them : the 
waters of the former, as we haEve already seen, having beeji 
discharged, towards the south, and those of the latter^ to- 
wards the north. The ground between the two was cQvered 
with a thick forest, and formed a very rapid dec^vi^^ from 
Long Lake towards Mud Lake. The low bank of sandy 
earth which formed the northern boundsuy of Long Lak^^ 
continued of an uniform height for about five rods from the 
shore, where, becoming more firm and solid, it diascended so 
rapidly towards Mud Lake, that the perpendicular .descent 
between the. two, in the distance of two hundred rods, was at 
least two hundred feet. 

The bottom of Long Lake near the western shore was 
rocky; at the southern extremity, beneath the shoal water, it 
was a mound of sandy earth ; and throughout the gres^ body of 
the lake, was either sand or mud. Tli^ mud was black, light 
and.loose; when wet, flowing like, water, and when dry^ of a 
bine colour, and light as a cork. The descent at the nortbr 
6rn shore was bold and rapid; and on Uie bottom, near the 
shore, was spread out a calcareous petrifaction, or deposit^ ' 
called by one os{ the workmen a hardrpan^ of the thickness 
generally of two or three inches, though occasionally of six or 
eight. I saw numerous fragments of it; and one, which I 
brought home, was an inch and a half thick, and bad the so- 
lidi^ and hardness of limestone. Its iipper surface was of a 
light yellowish bro^n colour, and had the smoothness of a 
s^lacliite ; while the lower was rough and uneven, embody- 
ing pebbles, sand, weedsy and other coarse substances^ aa 
winch the calcareous deposit at its finst commencement had 
fettled. ,, iThe firacUure,. to use the sprightly luogna^ of «aty 
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principal idfonnaiit, one of the individuads concerned in letr 
ling c^die water, re9enihledfi'0zen gravel. 

This hard-pan^ reached out from the shore Into the lake^ 
for a breadth of five or six rods, resting on the bmtom ; and 
was fo«nid along the whole nordi^m extremity. Being rath- 
er feebly and doubtfully sustained by the mass of sand under- 
neath) on which it lay as on an inclined plane, it supported 
the superincumbent water, and formed the only solid barrier, 
which prohibited the contents of liong Lake from descending 
into Afud Lake. 

Mud Lake was originally three-fonrths of a mile in lengdi 
firom ncHih to south, and half a mile in breadth. Its shores, 
both on the western and eastern sides, soon rose into high 
grounds ; between which, and over the bed of Mud Lake, tibe 
waters of Long Lake, if let out northward, must necessarily 
pass. The bottom of Mud Lake was a mass of thick deep 
mud, tough and gritty, of a rusty dark blue, many feet in 
thickness, and when dry becoming of a pale blue, and of a 
hard solid texture. This lake was originally deep, though 
less so than the other. Barton River, its outlet, descended 
very rapidly through a rough uneven country, over a bed 
of sand and pebbles, for about five miles, and then more 
gradually, and widi a margin of meadow on each hand, fat 
sir miles, to the village in Barton. All this distance, with the 
exception of a few cleared spots at Keene-Comer, and in 
Barton, the country was in 1810 a thick* forest, on both sides 
of the stream, to its very banks. At Keene-Comer, four miles 
from Mud Lake, stood a grist*mill and a saw- mill, both own- 
ed by a Mr. Wilson ; but the stream was so small that, in the 
dry season, the supply of water was insufficient for the miUs. 
About 7 miles lower down, it unites with a still larger stream 
from the right, the outlet of BeHe Pond, a beautiful lake in 
Bart(Hi. Two miles furdier down was another grist-mill, 
owned by a Mr. Blodget ; and three miles lower, were the 
mills of a Mr. Enos. 

The insufficient supply of water at Wilson's mills, was a se- 
rious inconvenience to die inhabitants of Keene-Comer, as 
well as to the proprietor himself. The comparative elevation 
of the water in the two lakes, and the nature of the ground 
between them, had long been known at the hamlet, and had 
frequently provoked discussions of the question. Whether it 
VHU not practicable to let out a part of the water of Long 
Lake into Mud Lake, and thusfiimish an additional mpptjf 
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to the milU on Barton River. These «Bscvssian& abvayB end- 
ed in an affirmative decisioa ; aild the disposition to lest il& 
correctness regularly gaining strength, as liie practicability 
And importaace of the measure were more and raone derelop* 
ed, it was at leijkgth resolved, in omi^f^ioor eonv«icatiosi^ 
Ihsct the thing should be done; and the 6th of June,. 181 (^^ 
the day of the getietal election in New-Hamp^iire^ which, 
out of respect to their parent state, they had usually observed 
as a holiday, was selected for the purpose. 

On the morning of that day, about 100 individuals from 
Glover, Barton, and several of the ac^acent towns^ ^sembled 
at Keene-OontoFy with their shovels and spades, their hoes 
and axes, their crowbars and pick^-axes, and their ran^eewf* 
and voted that they would march to \Mm^ Lahe* and diere 
have " a regular Election ScrapeJ^* They artived at the 
scene of action about 10 e*ctotk ; and having selected the 
spot which seemed most feasible, began to cut down the tt-ees, 
and to dig a channel for the water across the belt of sandy 
earth which constituted the northern bonndary of the lake* 
At 3 o^clock, a trench five feet wide^ five ot six rods in lengthi, 
and seven or eight feet deep was conplefted* It began with** 
in a yard of the water, and reached to the brow of the deeliv-* 
hy towards Mud Lake ; yet graduaOy descended in its line 
of direction, so that when the small remahmg mass of aand 
in the trench, should be removed, they might see the waters of 
the lake flow out without intenrupticm, to increase the miB* 
stream of the village. 

At length, ^e command being given that all hands riioukt 
leave the trench, the mass of sand left in it, with a 'portion c^ 
that under the hard-pan, were.removed; and as large a piece 
of the hard-pan, as their pick-^axes would reach, was broken 
off. The water issued at first thuoug)]^ the chasm thus made, 
with a moderate degree of force; but to the great surprise of 
the workmen, it did not run offinto the trench. One fact 
having an important bearing on the ultimalie sucf<;ess of their 
enteiipriie, had escaped tiieir observation. The sand under 
the hard-pan wais a species cif quidttand; and the issuing 
stream, instead of Howing obliquely towards the dedivity, be-, 
gan to shik perpendicularly beneaith the hard-pm, said t# 
work down a portion of the quicksand, so that it disappear^ 

'^ ^crap^ io this sense is a colloquial Americaniain^ and 4enQite8 a frolic, ' 
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edwkhtbe^Wftter.* Id a fewmonatate a lurge amount of the 
sand uader the hard*j>aii was washed firom beneath k, and 
the portion of tt^e hard-pan thus undemuaedy bemg unabk 
to sustain the immense pressure, gave way. This occasion- 
ed a vic^nt rushing of water to the deeper outlet thus fiNm- 
ed ; which inks tmm, shaking under the hard-pan, and waA- 
ittg.dowB a.«tilllai^r portion of the sand on which it rested, 
occasioned a s^ broader and deeper fracture of the hard- 
pan ; and prepared the way for a still more violent gushing 
a£ the water, and a stiU wider aad4eef>er gulf in the sands be- 
neatb^ until all traces of the original trench had vanished* 
This [M^oce^s was repeated a considerable number of timei, 
tevery fracture <tf the hard?fMai being more extensive dban the 

E ceding 4 untU, by the undermining fiNrce of the water, a 
p gulf was worn where the trench had been, several rods 
in width, and deseciiding immediately and rapidly towards 
Mud Lake* 

Just as^ the efflux of the water coBunenced, four or five of 
die woidkmen pushed out into the lake upon a raft ; intemt 
ing to cross it» northern end^ and &a their way to sound an 
hurrah, beconmg the ooca&ion ; but, the alann having befni 
given, they put to shore, and had barefy left the ground on 
jwhicb they landed,, when it disappeared. One of ibe others, 
having mmained too long at work in the trench, was struck 
by the torrent;, and the ground beiiig washed from beneadi 
hkn, he would have been carried away«, had he not been 
caught by ikke hair of his head. AnojJier, waiting too long to 
witness . the violence of the water, was fotced pardy under 
the earth.; and it was owing probably to the momentary re- 
flistsmoeinresented by the roots of a large tree, agamst whidi 
be was dri^^^^^ that he, and those who came to his assistance, 
were saved*. These accidents induced the workmen to re- 
Iveat with .rapidity from the side^ f^ the vi4dening gulf. In 
the language of one>^ of them^ they felt the ground beneath 
^^•quiveit^ <|uiver, quiver," as tHey ran away with all posrible 
speed, to save their lives. Havmg All at length gcA out of 
danger^ they stood on firm ground, near the lake, and on 
both sides of the widening <^ism, and observed the prc^rt^fis 
of the:desQlatiasi<» 

As the wuter rushed firom the «oudkem towards ithe north- 
ern «&tri^mity, k forced i^ i^n the shore a large mass of 

* 1 had all this account of the proceedings from one of the men, who was 
t&miniUU, 
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the soft, oozy mud, several rcnk above the existing water- 
level, on either side of the outlet This mud rematned sta* 
tionary for some time, and on its surface a Jarge number of 
the fish of the lake lay snapping and flouncing. Just as one 
of the workmen was venturing into the mud to secure some 
of the fish, the water having chiefly run out ; the two masses 
af mud, being no longer pressed upward by the force of wa* 
ter, slid down at once into the gulf, and wefe immediately 
swept away. 

This process of ondemmiiitg and fracturing successive por-* 
tions of the hard-pan having been continued about twenty 
minutes, a passage was forced through it, down to its lower 
extremity ; and die superincumbent water of the lake, being 
thus left wholly without support, flowed with such impetuosity 
towards the northern shore, that it all gave way, to die widim 
of more than a quarter of a mile, and the depth of 150 feet. 
The whole barrier being thus removed, the entire mass of wa^ 
lers rushed out with inconceivable force and violence | and, 
die northern end being die deepest, it was but a few moments 
before a volume of water, a mile and a half in length, about 
three-fourths of a mile in width, and firom 100 to 150 feet iii 
depth, had whoUy disappeared. - 

The liberated mass of water made its way down the de^ 
«livity, to the valley of Mud Lake, tearing up and bearing 
before it, trees, earth and rocks, and excavating a channel of 
a quarter of a mile in width, and from 50 to 80 feet in depdi. 
With the immense momentum which it had gained, it flowed 
into this valley, forcing forward, with irresistible impetuosity, 
the spoils which it had already accumulated ; tore away 
masses of earth from the high grounds ' on each side of the 
ylake ; excavated the whole bottom of the valley, mcluding 
the shores of the lake, to die depth of perhaps 30 feet; and, 
with the additional mass of water thus acquir^dy made its 
way down the channel of B^ton River. 

Mud Lake had originally a narrow outlet, and rising 
'n'ounds of moderate height bounded it at the northern end. 
The accumulated torrent, bearing along the gathered spo3s 
of its own desolations, broke away this mound in a moment ; 
and following the course of the river, rushed down the long 
and rapid descent of five miles towards die flats in Barton. 
Throt^h all this distance it tore up and carried away the for- 
est trees, and hollowed out to itself a path in the earth, vary- 
ing from 20 to 40 rods in width, and from 20 feet to 60 ip 
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^pth, so that every trace of the original bed of Barton River 
disq)peared, and the river was kft to choose for itself a new 
bed, many feet below the old one in the bottom of the galley. 
In some instances the excavation was narrower, in conse* 
quence of huge rocks on both sides, which the torrent coold 
aot move ; but in such cases, amends were made in itr grat- 
er depth. Where an immoveable rock was found on one 
side only, it usuaUy altered the coarse of the torrent, without 
materiaUy diminishing its breadth. Wherever any such ob- 
struction made an eddv, by stopping momentarily the toi^ 
rent's progress, the CTOct was still observable in deposits of 
sand, immediately above the obstructions, varying in depth 
and extent with the time during which the water paused, and 
the surface which it covered at the moment. Some of these 
are an acre or more in extent, and 20 feet in depth. In these 
cases there was usually a deposit of the floating forest trees. 
At Keene-Comer, it not only swept away the grist-mill and 
saw-mill of Mr. Wilson, with the mill-dams, but the mill-^ 
sites, with all die ground beneath them for many feet, as well as 
the bed of the river by which they had been imperfectly sup- 
plied. A man in one of the miUs, hearing the noise of the 
apfNToachiiig flood, ran to save himself; and had but just es- 
caped from its path, as it went by. His horse, ded at a post 
near the mill, was swept away, and was afterwards foimd a 
gi^at distance below, literally torn to pieces. 

About a mile below the mills, the torrent entered a more 
level country ; where the river had been wont to ^de 
through a broader valley, and was general^ bordered with 
flats or intervals of some rods in width, covered with forest 
trees. Here this moving mass of trees, earth and water, ex- 
panded itself as the country opened,, and with the yelodty ac- 
quired in its long descent, marched onwards in its work of 
desolation. Not satisfied with tearing up the trees, it remov- 
ed the earth beneath them to a considerable depth, and bore 
away masses of earth from the sides of the high grounds, by 
which the original valley of the river was bounded. These 
it left precipitous ; exhibiting on the perpendicular face, de- 
nuded roclu and roots of trees, and in every place pointing 
out the exact breadth of the torrent's march. The trees on 
the brink, which were not destroyed, showed strong proofs of 
violence ; proofs which were often discoverable at the end of 
thirteen years. Wherever the original valley narrowed, or 
siiaddenly changed its course, and its boundaries were too firm 
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to be pudhed away; the torrent, receiving a moikientaiy 
check, became narrower and higher, and teft deposits of sand 
and of trees in the valley, and frequently on the high gtounds^. 
The forests were thus levelled, and the excavation comtinued 
some distance below the mill of Mr. Blodget, 14 miles ffosi 
the l&ike. There, owing to the widening of the hills, and ilk! 
more cleared state of the country, it gradually s])ent its force, 
though many marks of its violence are witnessed all ihe 
way to Lake Memphremagog. Through the more level 
country, the excavation which it left to indkate its path, 
varied from SO to 60 rods in width, while its average depth 
was probably from 10 to 15 feet. 

An inhabitant of Barton, who was standing at the time on 
a high ground, told me, that, hearing the noise, he looked up 
die stream and saw the flood marching rapidly forward, 
opening itself a path through the valley, and bearing a mov^ 
ing forest on its very top 5 so that those who were with him 
gave the alarm, that the forest from Glover was coming down 
upon Barton. The house of a Mn Gould, in Barton, stand- 
ing 15 feet above high-water mark, was within tlie track of 

. die torrent ; and himself and hts wife were at home. Alarm- 
ed by the noise$ he caught his wife in his arms, and canned 
her up the bank; yet it was with the utmost difficulty that 
they escaped. The water rose to the eaves of the house, 
and removed it from its foundation ; but bearing it against 
some stumps of trees, which were very firmly braced in the 

. earth, it remained there when the flood had subsided. The 
saw-mill of Mr. Blodget, with the milUdam, was entirely swept 
away, as was every bridge on Barton river, between Mud 
Lake and Lake Memphremagog, At Enos's MiUs, 5 
miles below the village of Barton, and 17 below Long Lake, 
die torrent retained so much of its impetuosity that it moved a 
rock, supposed to be of 100 tons in weight, a number of rods 
from its bed. 

Some of die deposits of sand were very extensive ; and die 
dianges eflected by the deposition were diflerent in different 
species of soil. Extensive tracts of the flats on Barton river 
were fine meadow land; while other tracts were sunken 
swamps. The former, so far as they received the deposits, 
were left mere fields of barren sand ; while the latter wwe. 
converted by them in a short time, into the richest meadows. 
One swamp, to the amount of two hundred acres, and several 

/others to the amount of three hundred more, were thus recov- 
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«red $ while v^cws tracts ^ meadow, in all about one hun*' 
dped iAcres, Were pennanently rained. ^ 

Massies of wood Were deposited, in greater or less frequen* 
cy, Along the banks of the gulleyi as weQ as in much larger 
heaps in those places where the progress of the torrefnt waji 
mottietttarily suspended. Some of die men who witnessed it| 
told me dial tens of thousands ^f eordsi, a quantity which 
<;oiiId not be calculaied. were thus left in Barton, besides a 
vast atncnint floated further down. Near the church in Bar* 
ton, a field of twenty acres was covered with deposited timber 
to the height of twenty feet. In several f>laces, where the tor* 
rent wbs powerftilly obstructed and suddenly narrowed, (as I 
was informed by two of the inhabitants,) the timber was piled 
Up by the force of ^e stream j to the height of 60 or 80 feeL 
Vast quantities of it were sunk under the sand. That which 
lay upon the surface was burned as fast as it dried, and they 
Imd been burning it continually to clear the land ; yet many 
acres of meadow still remained covered with timber ; and' I 
^so saw numerous large beap»of it skirting the edge of either 
4^iik* The kitfds of timber were spruce, cedar, hemlock and 
Jiackmontak« The trees were much foniised, the branched 
gmneraily broken, and the bark pealed off; while the trees 
Kifk standing near the two edges of the torrent, were princi* 
pally killed. 

- I was informed that deposits both of wood and sand were 
made in this manner, on both sides of the torrent's path, all 
the way. from Barton to Lake Memphremagog ; and that 
large (]piantities of forest trees were strewed over the surface 
of the lake. The hard tough mud in the bouom of Mud 
Lake, was all forced out and carried away, and was seen scat- 
tered in smaller atid larger masses-^ome, of the site of bay* 
cocks-*^r a great distance along the progress of the torrent^ 
and over the adjoining fields* 

Several of the workmen informed me diat when die northern 
barrier of Long Lidce gave way i and while the waters rushed 
down the decfivity into Mud Lake, the convulsioti sbook the 
earth like a mighty eardiquake ; and that the noise was 
louder than the loudest thunder, and was heard for many 
miles around. One of them, whose house was more than 
five miles from the spot,, told me that die noise there was so 
loud that the cattle came running home, wi^ the 'most obvi^ 
ous marks df terror and almm ; and that lus: family suppoised^ 
imtil his return, that Aere had been a tcemendouff earthquake^ 
VOL, I. — ^NO. h 7 
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9CcofiiTOi|i|94 witfi loud thoiMler* Tl;^ noise and ftgiMiioar 
were iaso very great, vU)e t)io torrenl imde fts way dowar 
^ardt &<Hn )1M Lalie ^ Keene-Cornfar ; and even during 
iu progress in die more leyel |^spon> gre^y akgrmed all. die 
j§linro«54»»g Cffuntry^ 

Tbe w^^T^ pC l^g t^<? W0ie undoubtedly afl€ar€au$* 
I s#if qn t^ t)oltOin osany siliceovs rocts ; but tbe fissures of 
Ibe^ ropks were iretpendy fiUed witb deposits of limestone^ 
T-bprti were nnmerpus masses or rocks of luntstone^ of a blue^ 
isb hlAf^k coIoDT, Qcc^onaQy imbedding pebbles of a di&iv 
^t colour and genus. Some of tbese masses we«e exceeding*^ 
ly bs^rd and SixOf others were only brittle, wbile otb^rs were 
friable, atid otbers sdU were heaps of Uucish U^ck lunestcme 
d^st-Htl^ embryos of rocks which had not yet received the 
cpbesioH necesisafy to bind them into solid masses* when tbe 
malrixio wbicbtbey wererfojrming was <fissolved* Probably the 
t^ck spoi|gy mud c^Long LaJke ws(s chiefly of this cfaarac- 
iet i as this very substance^ when wet, has a similar ^pfiearr 
angsey In yarioiM piacesron the bottom of the lake^ are depose 
Its of a firiabl^ wlnt^ substance, which is almost pure carbfl^ 
nate. of )ime« This substance, as we shaU have reason to see^ 
was much tiv>re abundant before the emptying of the lake^ 
]^d i| skilful mineralogist been irith me; he might dcmbdess 
have made important discoveries^ 

The. bo^teim of the lake was in $ome places boggy, but gen-^ 
era% s? diry# that we could walk over it wiAout difficulty* 
It wa# et:fe9$ive^ gr0i^9 over with sedge and other weeds, 
and in many plaice$ with shrubs and young trees* The orir 
ginal waller-level of the lake, was generally discoverable 
along die shoi^es. The same rivulet still flows in on the west 
s^e* which originally su{^ed its waters ; but it now flows 
out at tbe northern eiMl intp Mud Lake* It is about a yard 
over ; and, as no reason can be given why it should have dib- 
imnished, I ccmclode diat this was ibfi me. of the outlet of 
Long Lake* The flood left obvious traces of ita violence 
wilUn the bed of the lake. At the southern end* the water 
on ths. sboal^ not more tha^ 10 or I2t feet deep, rushing down 
^ futcb into the deeper psg^ of tbe lake, swept down a con* 
oderable mass of eardi and ro<;ks, and near the md^ of the 
pkch, fntim east to west, formed an, ez^cavation^ or tnracAt 
aboittt anfthimdiied yards in length, narrow and diallow at its 
fiamnypceyent, but widening, and deepening all tbe way^to 
the bpttom,Sitoe iiis severaLrodft ktwultb* Otobothishocefr 
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^tfaekk^tbetececf die w^mtiK^nmiyln^VMmiit 
^arth, forced rodts oth ^ tbeir drigfaMi bed, tOM^ in Vttibas 
Jostances, Md btf« the sdtftice ^ eiie&shre ledgi^ off jrdck,> 
winch htfd been prevkmJh hiibMded in earth ; KitM^ dseafe 
pN>jectteg ft cottsidentble disnuice teyottd di^ Hnie 6f ii[e 
shore. Ttaeise eflfiBetd were uam fbiUrfced UMrAhtMbe fiofCheilil 
«nd. About tirenty rods from thict end* «« eltitt^tiofr, di» 
trench, comrinenceg in the bottmhn (tf the kke^ aM toivdmiies 
to widen atid itepen^ nntil k coittfeiden witfi die d^ {t^dtey 
;i£t^eoiid€^ 

The inrfai^ of Mnd Lake in ik le«st 90 feit fewer, te th^ 
«pSnioiK of die workmen* fhaii before, «iid iftid il^ ntore tbiA 
lialf of its 0r|^d eitetit. The ^ft mud froifi the bbttom 
iff L6h^ Lake, flowed iiito Mud L«ke,* sffid tdbk the place 
^ Ae^hard, tdtigfa ttfifd, which ori^iidly fbrmed its b^. So 
lar^e Was die supply, thKt Mud Lake i« lidw 8hflak>W— 4iat1ftg 
beeii fiUed up at the bottom, as well as ctit off at the (op by 
die abrasion of the torreht. I saw perhaps twenty of the 
trees, Whidi had been kft iii it thifteeii years before, standii^g 
ftp fi^ its bottom, in varioUir direbdons ; ^d die t^^gth of 
^Kir sceihs, abot^ the water, indicated that the dep^ #a9 
moifer&te; Before die draining of Lo^r Lake, Mud Lake 
had no Ktfe ; biit lar^ qttand^d or the Wfiite friable 
carboMte <^ lime were brought down antd depodted wldiiilif 
^md abound it^ sO as to neAder the ihaa^atcmre of qu%i>-lim^' 
« Regular eibpfeyteAt for se^ei^ of die hnhabitantsV 

M r« dlbdge^ Ae pnopiietor of die mill destroyed iii 6kr» 
ton, msdti^M & ^iit aganttC d>me 6f the individiids eihptoyed 
in ktting oi|t the waters of Long Lake. In die cbur^ 6f 
die triaS, the whole history of the evetit was brought to light. 
lie hid hb damages at 1000 doltafs ^ but, pendente lite^ COni- 
firomlsed ffte ftifttier fef lOD^ oh c<mdidph tftat each partf 
<hoidd pay liw own costs* 

IX^Mi dottbtless a Ate^rable dreiimstanM, tM L^Wg 
Lake Was ^hrained, wlnle die cduntry oh Baitmz Bltei* was a 
WSdemeiBSi Fibm die siingdW 09n%firatroh iX tfe aiigacent 
groAiIri, it is ceHSaih thai its covitefits wonld sooner or filter 
Ikave b^ empBed Mlo Mud lifl&e; jai^ hadtht^ dfsehar^ 
been defikvM« Hmdi tie ec^tr^ kd^ been welf setded, die m- 
Jnry WdfiM fi^e 1^^^ iHe^ulslbler At die dme when the 
«vent occttfred ho hiMteriiiil injury was done, and ah essehdal 

* ThU lidw was wUboot « name, until thift event procured for it this leM 
fibetical than appropriate desigrnatioD. 
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service rendered the Govimumty; as fbe bed of the kite fur-^ 
nisbes an advantageous site for a road leading to tbe country 
eastward of Glover, which the lulls had previdusty rendered 
impracticable* Such a road had been seriously propo^d 
when I WW there; and my only objection to the measure 
lay in the fiict, tfas^ by effacing ^e vestiges of desolation^ it 
woidd violate the rights of philosophical enquiry* 

Thb event appears to confirm an <^inion, extensively en- 
tertained in this country, respecting the changes which van-* 
ous parts of its surface have in former periods undergone* 
Valleys are here and there found, with stresems of water pass* 
ing through them, surrounded on all sides by high grounds, 
except a very narrow passage for the stream to enter, and an- 
other for it to escape ; and in both, the whole appeeurance of 
the ground indicates that the high grounds actually met, in 
some fonner period; that the valley was originally a lake; 
and that its wator was discharged by a wateMalU There is 
so much resemblance, between the bed of l^ong Lakfi^ and 
some of these places which I have examined, that I cannot 
doubt the correctness of this opinion. Had the waters of 
that lake been discharged two centuries earlier, its bed, and 
the guUey which it formed, would have been filled with a 
thrifty forest ; and the evidence that it had ever been a lake, 
would have been no morr^ satisfactory than we now possess, 
that the places to which I have alluded were once fille4 with 
water. We now know the fact, however* that lakes may be 
suddenly and finally emptied, and their, beds chamged to fer- 
tile valleys, so as to lose, in no great length of thne, all traces 
of the immediate action of water. 

Several individuals, well acquainted with the country, in- 
formed me that the ground at one extremity of I^ake Wil- 
loughby, which lies a few miles east of Barton, is formed like 
that at the northern extremity of Long Lake.; and (hat ita 
waters could be discharged with even less labour, than were 
those of the latter. I^ke Willoughby is about seven milesi 
long, about three miles wide. in the broadest part, and veiy 
deep ; and its waters^ if thus di^chargfsd, must flow soutlw 
eastward, through the valley of tbe Presympsick, into the 
Connecticut. Cpuld the discharge be achieved without too 
much hazard, it would be an incalculable advantage to a 
large extent of country ; as a long range of. towns in the 
neighbourhood of this lake, are separated from the Con- 
necticut by a chain of pathless mountains, through which np 
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xoad can be formed, except over die emptied bed id Ltke 
WlQougbby, and are thus comp«I]^d to find their market 
down £e valley of the Presiunpsick ; a fact whidi has almost 
entirely prevented their settlement. 

After we had exannned the bed o( Long Lake, and 
thie ravages which its waters had occasioned, as long and as 
minutely as our time would permit, we returned down the 
gulley, and arrived at our inn at 3 o'clock, where we sieit 
down to a meal rendered welcome by laborious exerdse and 
the fasting of ten hours. Immediately after, bidding four of 
my companions adieu, I rode down the river in ccmqnmy with 
the fifth, to the village of Barton. Oiur course was on the 
eastern bank of the gulley, and every stm of the way I could 
witness the desolations of die torrent. Taking the whole ex- 
cavation, for Uie twelve miles in which I followed it, it is the 
highest exhibition of the effects of physical force, instantane- 
ously exerted, which I have yet seen. 

At Barton, where my companion left me, I lodged. at an 
ipn hear the outlet of Belle Lake^ a sheet of water of the 
^ze of Long Lake, and in its situadon and environs eminendy 
romandc and beautiful On its northern side, loAy perpen<^ 
dicular cliffs of white granite, said to be not less than 100 feet 
in height, project into the water. As seen from the southera 
diipjre, the front appeared columnar, and it was easy to feuicy 
it a gigandc edifice, fumi^d with its appropriate suite of 
pillars and pilasters. The waters of the lake had that pecul- 
iar crystalline transparency, which belongs to the lakes of 
every granitic region^ It icould not be doubted also, that 
choice siliceous crystals might be found among the cliffs ; but 
the solution of this point was reserved till my return. In the 
mean time, as a grammatical objection could be urged against 
the name Belle hac^ and as the good people in its vicinity 
might wholly have misconstrued the name Beau Lake^ taking 
the epithet beau for a noun instead of. an adjective; I con-' 
eluded, for all these reasons united, to call it — The Crystal 
LAK£-^a name which all other persons who please are at ftill 
liberty to adopt; but the propriety of which no one can fair* 
ly question^ untile in a fine summer evening,. near the hour o£ 
sun^set, when the gold of the clouds in the western horizon is 
all burnished anew, he walks. enraptured along the shore of 
this lovely sheet of water. 

In the morning I started in fine season for Lake Memphre-;^ 
magog; but, after a ride of eight miles, finding my horse 
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hiSK aiid iny hmUh feebU, and the road not only itidifiei^tit, 
btttatadiflttiliceih>mtliejirer'8baiik; andreflecthighowfar' 
1 tns fiMin bottfe^ kk a couiitrj whtitt no suge-eoadi could 
travel; I resolved, after a conffict of tto fnmotes, to tarn 
ibout. This I most rehittaaitly did; and, sAer passing my 
am, as well as the whole southern shore of the Crystal Lake, 
awl casting many a look al the Giant's Castle, with a deter- 
ndnatfon to atone foi^ my existfaig neglect at some future pe- 
itod, I bade it axfieu, ind enteretf Ae wilderness, on my way 
ih the vattey of the Presittn|Miekr 
I am/ file. 

9. ED#ARDS DWIOAT. 
FftOJ^-SIlLlftAN. 



AkfiCLt lli.'^Practiatl tefnldrkt oii tTit t%tll inarl region 
ef the eatftern parts of Pirgitnaand Maryland, and upon 
ike hkuminouB coalfbrmation in Virginia and theconttgu- 
ous region; extracted ftofh tC letter to the Editor y by 
ixiHtEB Pierce. 

In a recent examtna!66n of the eaestem part of Yir^nia iHA 
Maryland, I have ascertained tbtet rich sheB marl, <^ marine 
^ori^n, and apparently in very ext^srve beds, is of ll^quent 
oecunrence, from* the ocean to the westernf termination cSt iHt^ 
district <£stingnished as sAu^al on geological maps, a £»- 
tseate of 1 30 miles. It is foulad on the banl^ of James RiVef , 
6n the Appomattox to the Vicinity of Petersburg, on York 
River and its branches, on various p9itt& 6f the Rappahan- 
lioc, from Fredericksbut'g to ^ Chesapeake Bay, near the 
Potomac from its motrth tfo^ within eight Ml3es of tiie City of 
Washington, and in numerous places bfet#eett the F^otomae 
and Patuxent. It occurs in many sections o^ the ealstenr 
shore of Maryland and Virginia, and is extensively diftisedf 
adjacent t6- safine waters, where, from the ineiBcacy of gyp- 
shm, ft is most beneficial. This marl is often diseloi^ ih 
sinking ^rells, and in ravines^fehiied by miUdir Water-courses, 
and exists hr places ^xty fi^t above the oce^iiw tt resembles, 
in composition and useful properties, the eale^Mous mtrrhie; 
deposits of New-Jersey, and tie mitl beds of North-Caito- 
litta, described by Professor Olih^d^ in his vahrable refort 
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OD the geology md oiuieraIo|Qr of thtt State. Its eartdy 
bfufle of day and sand is rich m cirbonata of Kne, derived 
from the decomposition of sheUs, and in animal remains ef 
ocewi and land, relics of the ai^edilnvlan worldf ^mbradog 
in various stages of decay* nnmeroos marine sheUt of extinct 
and eristing mecies, grvphites, bdemniles and bronchias, are 
remarked, univalve shells, of the genera, natitil«f» mufex* 
turbo and deptalium, occur«*-and bivalves half a fool in dir 
ameter. 

Teeth (^ the mammoth and shark, ef unnsnal siie, are 
Ibund in marl beds, adjairent to York lUver. On the eastern 
sh<»« <>f Maryland, large scallop shells, teeth coi^iectnred to 
belong to the elephant, spinss of large fish with vertebrse half 
a foot in diameter, entire skeletons of fish, and hnmaa bonesr 
are reported as oecorring in marl deposita. 

Bones ascertained to belong to the human frame, hove been 
{weserved in diluvial cakaieans beds, in Saxony« bkadad 
widi bones from tropeal regions* 

Intensive beds of shells, supposed from description to be 
mostly valves of olamA, connected by eakareons cement, eiist 
in Maryland, at Marlborough, and other places west of the 
Cbeiapeake. TUck strata of Ais shell rock are penetrated 
in sindking weUs, and are disclosed on the hanks of creeks. 
When indurated by expoAur^i this su>ne ia not easily broken. 
iij»ge shells, of unascertained species, occur in valuable beds 
of marl, on Potomac Creek* 

Afchough the'fgrea t utility oCmsfl^^ a manure, has beat 
king itoEaonstratM li&'flNVersey, by its practical results, yet 
Ike planters of the south, are not sensible of its value, or have 
lOfltnttle enterprise to apply it ezteusively, but wherever the 
essperiment has been made in Maryland and Virginia, its ct 
Ibftts have been found decidedly beneficial. It has heen ad> 
vanUigeoasly appBed m the cnhivaiion of cotton, tobacco^ 
wb^nt and indian com. An intelligent phmfeer, resident in 
Ae vimdty of York River, inlbrwied me that two years since 
he pnt a <bessing of thirty bads of shell marl to die acre, on 
forly acres of sandy, exhausted ground, gieady improiving 
the soil; a crop dfwhei^ on this field the present year is among 
A» mAst piomishig of any in that section of the state. A plantr 
et frqm die Rappahannoc mentioned a very- valuable result 
in hia vicinity in raising vaeious crops boat « light dressr 
isg of mari« A huge produce per acse of gopd tobacca has 
tma raised on the Potomac by mai^g woiia out koid 
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The recent disdosure of marl in numerous places from' 
Long Island to the Mississippi, verifies a suggestion I made 
in a communication on the marl of New- Jersey, published in 
Vol. VT. of the Journal of Science, that this valuable manure 
would probably be found throughout the southern sea board. 

Enriched by clover crops, fostered by gypsum, and by 
marl dressings, the impoverished plantations of Virginia may 
be rendered very productive. A considerable part of the low 
country of Virginia, particularly in the district between the 
RappsJiannoc and Potomac, called the Northern neck, ori- 
ginally presented a good soil that sustained forests of diversi-^ 
fied timber ; but when exhausted by tobacco and other crops, 
much of it was abandoned, and its barrenness confirmed by a 
growth almost exclusively pine. 

In the Nordiem neck where marl abounds, the soil is in 
general a compact argillacecms loam ; enriched, it would be 
well adapted for wheat and tobacco. In many of the eastern 
counties, sand predominates in the surfiice soil, generally 
resting on clay, and would be greatly benefitted by marl, en- 
abling the planters to resume the cultivaiion of their old and 
profitable staple tobacco, litde of which is now raised in Vir* 
ginia, within 200 miles of the sea. Under the present sys- 
tem of agriculture, the soil will continue unjnroductive, and 
the planters be progressively iinpoverished* Wheat has been 
within a few years a precarious crop in many counties, fit>iii 
the ravages of the hessian fiy and the chintz bugs ; they often 
destroy whole cr^»{)!ihpiij||^^|y[^ofthes^ sea board 

are unhealthy -for caSeT^H^^PMRM^^ted for profitable 
grazing. Though good crops of cotton have been produced 
the past summer on York and* James river, and in several 
eastern and southern counties, yet it is apprehended that the 
cultivation of this plant firom its precariousness in the latitude 
of Virginia, and its fast diminishing value, will afibrd but a 
forlorn hope to the planters. The summer of 1825 was pe- 
culiariy warm and protracted, and cotton might have been 
raised in the states north of the Ohio ; but in ordinary seasons; 
a considerable portion of the boles will not ripen in Virginia 
or the western part of North^Carolina. Profitable cotton 
planting will be. confined to the best soils of more southern 
climes. It is possible that the yellow cotton of China, from 
which nankeen cloth is fabricated, and which is described as 
a hardy plant, might be cultivated advantageously in Virgi- 
nia. Clover md gypsum have been found adapted to the sodi 
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in many of Ihe eagtern coantiet ; few platiters liave tried the 
experiment in that part of the jstate, bnt many in the interior 
have resuscitated their worn-out. lands by these ^cient aux- 
iliaries, and a rotation of crops. Thk system ot agriculture 
is piurticularly well adapted f(Hr the argillaceous loam, highly 
coloured by oxide of iron, common fn tUe i&iddle 'counties* 
la Goochlaiid county, an enterprising plantar increased ^ 
{productiveness of large tracts of worn-out land of t^s ^aiv' 
aeter, from 8 to 35 bushels of wheat to the acre, by taming 
in clover fostered by gypsam. ' I remarb^d jbat red argifla- 
ceous loam is the predominant soil of the rolling interior of 
tbe.soudiem states^ from Florida «» Miuryland^ and generally 
Qpv«Bs dieprimitive rocks for;600 miks. It much resemUeg 
tbe soil fon»ed by the disint^ration. of the red aicgillaeeouft 
sand slpue^ common m the, v^ey of 4he Rariton, New^^Jer- 
sey. But there! are no traces of this rock .in the red earth of 
the scwilhemprinikivo range: the rocks bciowy mosdy granite 
and gneiss, contain littlctfos^ .In its native estate, this soil 
Aras strong and clbth^d with fbi^sts of oak. When exhaust- 
ed ^y crof^nug^, it is g^nieraUy abandoned, and much of its 
s«ibsequent : growth is pine^ which jcommuoicates j^io fertility to 
theeakh*,:-- 

In the s^XiJtheni i^t^es/ too i»ich is left to the discretion of 
ov^seers, whj%:ii*oui indolence and ignorance are averse to 
itVQOvations 4nd attempts at agricultural improvements. 
Wherever slavi^y prevails, it is unfashionable for freemen to 
labour. In 'the middle and eastern counties of the southern 
states, not one planter in thirty personally perfcNrms any es» 
&ential'field #ork. . 

. If the blacks of Virginia were passed off to more southern 
dimes, and a white population labouring on small farms sub- 
stituted, it would gready add to the strength, respectability, 
ajadprodiiclaveness of the state. 

Th6 bituminous coal xegion of Virginia continues to be 
profitably explored, new shafts are siidking, and coal of ao 
improved>q«icdity and in increased quantity raised. 

Veom the pits south of James lUver, a million of bushels 
have been conveyed to Richmond , the past year, a distance 
of 14 utiles, at an espense of nhie cents the- bushel-*-the cost 
of rabiug is about four cents. A rail way can be construct- 
ed from tiie coal basin to Richmond, over a level or ^ghtly 
inclmhig routes thatf woidd save 6xpty thodsaad iloHars annu- 
al expense of cartage, and give a fair profit to the ^jstockholj^^ 

VOL, l<— NO. } B 
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M* Tlie e^ i» nuted by macfameiy |mpeUed by mufe^^ 
A Mani eilgiae W9S ereetedatoneof the pits, bull abuidooed, 
as the salphmie acid of the water raised fix>m die iDiiie and 
used in die boikr^ eonrbded and soon .destroyed the inxn*. 
The cOal in d lew plates af^ilthiches the surface, and qmoiti*- 
ties were fornierly obtained with fittle laboor^ but it is now 
«lie#aUy^ procared by sinking shafts from fifty to four hiui<- 
dreii feet^ at an expense of from seven thonssmd. to twenty 
Aoiisand dollars. A considerable proprietor is said to havt^ 
realised^ tlie paf t year« a profit of iortj thoosand dollars^ 
fiom his coal pits^ 

Sand stone, kosely aggvegated, mosdy coelrse gtains of 
ftidspar and qoaftz apparently firom the veins of granite, ia 
the predominjUit rack penetrated in sbkiilg the sinfisb Fkinr 
and more compact aad-aucacisous sand stone oecnrs.belaw* 
A(i^aoent to the eeal the strata are atore argillaceotifi and hi'^ 
taminons. The coal beds ai^ from thirty to fifty fast » 
thicknessy and a^iear inexftanstibk. In dbe re^km westof 
the Alleghany tnountaias, ttid in England, strata of coal 
thicker than ax feet rarely exi^ In well vendbted shafts, 
accidents firom the aceonHdeidon of carbonic acid and carbi»^ 
letted hydrogen gas seldom occur. Some instances of the 
combostion and explosion of the latter gas at ^e Ridimotid 
pits, ware menticHned. Safety laonps have uc been ased, and a- 
large fMroprietor 6( coal beds had not hettd of the invention* 
The coal in pits and masses^ on die sar&ce, are liable to 
spontaneous GOmbnstion, firom the action ofsu^iir and iron 
connected widi the coak Several old pits adjacent lb beds 
now worked, have been on fire many yestfs j; hot air and 
smoke incessantly issue. from the shafts, fihom die crevices in 
the rocks, and firom those in the eardi ; beds of cc^e will 
betberesttlt« 

The extent of the coal region has not been aseertaanedL 
Large bodies of coal have been recently foand on the Appo* 
mattox, to die west of JPetersbarg, and it is probalie the cbal 
ranges into Nordi Carolina* A bed of superior 4»al wm 
latdy cfisdosed, twenty wles west of Riditnond, ^nthe Jalnes 
riven North of that stretam, abotit 400,000 bushels of coal 
were raised laU yedur, and eonveyed to Riehnbond through 
the medium of the canal, the expense of fveigbt and toll being 
but three cents die bushel ;.b]i« die coai is aft general infeHor to 
that raised aailEth of the JaoKS river. B$eJbylMftdy#oiriit8e4i3eK 
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tigt% CoiwiliftuliUecoal faedi» mltethtv^MtafJantB 
river, is an eiceUeat locatioB fc»r iMuMiiaotDfies. 

I nodced in the net ghb^mfaood «f FteAtMubutg^ mdBr 
«and stoiM coosideraMy feflemMiag tlie vock nt Ite Bki- 
fnaod coal beds, argiUaceons ainita, endwaeiiig. va g et aH e 
impresMiu and small beds of cotL It it ftdtuUk coal will 
-he fiMmd in tins vkintty ; I dbeerf^d unlar 
stone, qnamed near tbe Potomac, 26 milet i 




The sand stone firand on Ae Potomac h^mr WadilQgMit 
appears not an old fiirraation. in boring at Alexandria bt 
^ri^ after passing through sand stone, desciflbed as rs s ei 
filing the oMKnarf rock of the Potomac, a stratnm of clw 
ly^ fiiUer'fi earth, was penetratcid near tlwee4HitvillMMtt.fiM» 
ing su tennlnaition. 



Aii?r, Vf^-'^^Me^orological Observations. By Professor 
C. Dewex- 

The importance of Meleorological Observations is genef^ 
ally ackno^4edged. They fonn the only data from which the 
laws acco«din^ to which changes in the atmosphere take 
place, can be derived. Attention to them is condmially uh 
Creasing in our country. As the proper instruments ar& pr<^ 
Vided, and observations directed to be made at the different 
military posts in the United States, means ane furnishing for 
a more eHensive comparison. These means are increased 
by the observations made at* the diflerent literary institutions, 
and by mtfny gentlemen in numerous places in pur country. 
Various proposatls have been lately pdade for the ^publication 
of a 'Meteorological Joumali which shall embody the results 
of the observations made over our extensive coiiptry. A vast 
many of the observations which have been pubnshed, and 
Which are now making in our country aud also in E^rop^, 
^nnot lead t6 any satisfactory result, and form fuiy good dar 
ta' for comparison of the results at different places, because 
th^ls no wnifotmity in the times at ,which flie .observations 
are made. The hours of obseryatipn have been nearty ait 
£flferent as the places have been numerous. There is sucji 
Aui^^rence m fhe temperature, for instance, at th^ diHere^t 
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hours of tbe day, that it is perfiN^y evident the residts at <nm 
place cannot f^ compared for any vaIiKdl>le pnrpose, unlesB 
the temperature be noted at ike sqme hours a£ the day. The 
Mative temperature of places can be ascertained only by thk 
onilbrmity, unless there* be a series of observations so exteiK 
Bve as to lead to the condunon, that at each place the obser- 
vations must be made at certain hours, differing at dilfer^it 
{daces, the mean a£ which will give the mean temperatiure of 
die pbifce.' This is so great and difficult a labour, that it wiU 
rarely be attem^il^ It is rendered the less* necessary, if 
thosfe thermometers be used, which give ike nummtm ond 
flwytMNfM temperiBrtiire. Oantting the consideration of obeer- 
vations on the barometer and hj^ometer, or serology,. <Mr the 
ibrms and changes .<^ clouds, the fall of rain, snow, ^w, be. 
and all notice of the results already obtained, I propose to 
consider a few points necessary to be attended to, in order to 
make tbe observations with the thermometer particularly in- 
teresting and valuable. 

1. The accuracy of the instrument.- The points at which 
water freezes or boils, and the correctness #f tiie graduation, 
are readily ascertained by methods well known.* The ther* 
mometer may, however, be imperfect because the tube con- 
tains a portion of air. If the bore of the tube be relatively 
large, its destitution of air k proved by the column of quiok> 
sEver passing through it when the instrument is inverted. 
If the bore be quite smaU, tiiis effect, however, will not take 
place, even if all the air is excluded, owing to greater friction 
in the smaller tube, in prq>ortion to its dUmeter. In this 
case, it can be proved correct only by comparing the temper- 
ature it shows, with one known to be correct in this particu*- 
lar; This source of error is not liable to be ^reat* 

2. The elevation of the thermometer above the Mirface ^f 
the earth. The common elevation of the bulb, is about six 
feet from the ground. The thermometer should be ej^KMed 
on the northern side of a building. 

3. Protection of the thermometer from reflected caloric, by 
a screen placed before it, leaving the circulation of tbe aif 
entirely free. The heat is often reflepted from.a road, or 
large spot of uncovered earth, or from rocks, so as to raise 
the mercury one or two degrees in a hot day above the tem- 
perature of the air, and that too when the reflecting surface ik 
at the distance of several rods. . Such a screen too will lessen 
the effect of radiation of caloric, by which, under a clear sky* 
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a theraHomeler dionv a teniperftttue. from one lo dwee or four 
degreet lower than that of the.atniospha!e. 

4. The elevation of dieplace abcnne the level of fbe ocean, 
and the distance too froi&i^e sea* stwuM be a^^vtamed, if 
possible. Where accuracy cannot be obtained, an apppox* 
imadon at least. should be ^en with the results. The lati- 
tude of the place at kast, and, if [uracticable, its longitade al- 
so, should be given. 

6. If the day amd night thefn)<»i«tersy or t|pe selfregister' 
ing^ be usedyr it is necessary that the observes agrae laspon 
the hour at which their day begim. From nine in the eve- 
ning to the safnef will; generally be fiMwd the most oonvon^ 
lent, and the meteorological day wffithen embi^acaliWigreai- 
er portion of the natural day* Front, noon to -poon will 
bring parts of two natural days into one observation. From 
sunrise to the same is objecti(mable, because the lathude a(> 
fects the time of tUs appearance. Two obiservatioos only 
will be required in a day, one for the naxinmm and out fyr 
the minimum temperature. This kind of thermometer is not 
commonly madf^witb.the requisite care, — ^but it is very eon- 
venient, for the mean of a few years' observations must give 
ifery nearly the mean yearly temperature* Will not obser- 
^rs agree upon the first mentioned time foir. the commence- 
inent of thmr meteorological day ? 

6. If Farenheit's,. or any sioular thermometer be used, the 
number of daily observations and the time of making thent 
diould be the same. This is so obvious that no remark is oe- 
cessary. Difference in latitude ^ill affect the temperature in 
a slight degree indeed when the hours of observation are the 
same. But the results will be incomparably more vidaable, 
than those now derived from observations made for a difier- 
ent number of times and, at different hours of the day. . I 
hope it wSl not be thought arrogant . to propose three oitsr- 
v€iHons . a day, and at.Uie hours of seven A» M» and of i^^ 
and nine P. M. throughthe year*. For these hours there are 
two reasons. ' 

I. It is believed .m<»e observati<His have been made at 
4hese hoars than at #|iy other set of hours, both in our couBr 
try and in Europe. 

* In the year ISfM, the mean of the temperature at sunrise and saoiet 
throug[h ih* year, wim rtry nearly three degrees lower than the mean of the 
lemperature ^.atverea A» M. and two and nine P. M. iuid4hare ean belittle 
doubt that in this latitude at least, the temperature atsuortse and sonset 
iluttt bd belovr the loean teinperatore of the year. 
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% From sdi attempt mode a ftw years rince to ticercaki. 
the mean temperatnre of the day, ihe meas of the tempera- 
ture at these three hoars was feond to gvwe h veiy nearly. 
To eftct this I took the temperatmv' every hour through the 
day and night for several siKoesdve days, and at different 
seasons of the year. The mem of the twenty-four daily ob- 
s<i 'V >Uoa a was neairly "die same as the mean of the tempera* 
tnre at the three hours just mentioned. The observations 
^and results were pufoiished in the Memoirs of the American 
Academy of Arts ami Sciences, V<4. IV. Part 2. By con- 
^tddng that f>aper, it -will be seen abo that the mean tempera- 
^ore <i''SUflriBe and w a uL t is 'near the mean €ftAe tweafy4&m 
#bservaAoaniinaday« But for die year, thh mean Is sei^ In 
thanoletobeaMfow. It b«eadikf acknowledged, that the 
Tssults obtidned in this way, are only an approximalion^ Sdll 
it is bAeve!d that it is a nearer approxknadcm than baa been 
«ibtained «n tins subfect befi^e. it is obtMled by so mudi 
i s bawr hi ^s ease, that thexibseivadons will not pften be re- 
pealed. 

>b is hoped that the importance of uaifbiaMfty wiM induce 
49bser^9«vs to adopt the above bom-s, or^to take *the cte^va- 
tfons 'OHiy twice in liie day, viz. «t the ^sing and settinj^ of 
■the sun. it n oertain at least 'that so far as the temperature 
is concerned, a Meteorologidd ioumal wiH not possess nmt^h 
-utility until there be ^mis far mi y tnihe time, mid number ofthe 
iobservationk 

Renmrks by ^e EUtor. 

The important subject of meteorological observations ig 
beginning to command an increasing «hare of public 'aftteh- 
tion in the United States, it appears -by a cireillar iligned 
-by S. De Witt, vice-chanoeOor of the univennty of New^York, 
'diat the*regents hanre adopted a resdlution to rAmiish each of 
the academies incorporated by *ihat 'board, with atiiermome- 
ter and a rain gauge, for the purpose of obtaining*accurate 
iMatements of the temperature and of the weather, in a state, 
ttotere^ting both on account of its geographical situation and 
extent. These institutions (about fifty in ^numbiir, -besides 
six colleges^ are required to make annual returns ; a summary 
ctf which will bcfpublishftd with the joumals^oCthe legashtiune, 
Utid will 'thus be-presefved among ttie public d<$ctiroentis. A 
system of regiilationshas also b^n drawu up and .published 
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«itMkv the aiitlictrity of the vioe^kdnceUor, gvriiig pveeifle di* 
srecdons for the use of the intiruBidiitfl, and for making me^ 
teofological ohseivatMNM wkh corredneM* These direclions 
have esiAeoAj been cKgeslied wbh great care^ and after ma- 
ture eoufiideratMni, and shoahl they be geaeralfy adopted^ 
they can hardly fedl of producing the desired result* The 
idea» ate, nt g«Mral» tinttlar to those, of Professor Dewey, 
a» stated in die preceding pqper ; the leBMurkft are too etOen^ 
sive to adiiHi: of iittertioift bete ^ as« however, the method {mn 
posed tBRP obtaining the mean state of the winds, aikl thtf 
niean tempevature^ is peculiar, w« mH eopy that part Srom 
the. printed diriMstiotts.. 

^* Count the nutnber of tinMa dioteteh point of the leoni* 
jiass appears in the A. M. and F. Sf . cofannns, under the 
.citp^n of Winds^ and Ae half theteof must be comidsred as 
the wIm^ number of d^ on which that wind has prevail^ 
during Ae month; and enter in a conv^esnent place, the 
ipimbe* of days thus Itoawd, on whioh the wind has pfovailed 
ffon each of ilie ti^hl half qiiaviien of the compass. 

Pt» the samt wiih'tbe entriea of,^ and dxtudifj under the 
capdoo df Weuih09*f eoiMitig the- eirtvies of <noi» and rmn 
among the cloudy. To these subjoin the number of days on 
which it has rained or snowed, counted in the same manner, 
and die:^piMtity ihown by the gange ; also Uie warmest and 
coldest days shown by the Meifn, the Ughest and lowest de-> 
gree of the thermometer, and the prevailing wind c( the 
moHifa. 

Obsenrntio^ iy lAe tAemtoMe^ must be made every morn- 
ing, wh^n it sbowe the lowest degree, eteiy afternoon when 
it thowd ^ higher degree, ud every evening an hoar altar 
iMn-«m. The loweti* degtee, or eoldest weather, is supposed 
to oeeur.gederally between the dommeneement of day-^fight 
slid sn«-)^ie, and the highest 4ejgfte €fr warmest weather, to<-» 
twden two and fonr o^dk>«k In the aAemooA. The degreea 
ai« lb b« til?0n#om IVtreyiheit^i^s^ale. 

At the end «f die 14di of Pebraary, and the IMi cflTevm^r 
other motilih, tuM together die nunftberd iti the edumn «f amean 
tempin-mire, divide die sum by the number of days, «nd act 
dofwn die qnodent ulademeath, ibr the mean of the Jhvt h»if 
of the moMh, Do the same for the oth^* ds^ at the end il' 
the month, and set down the quotient at the bottom of die 
column for the mean of the second half of 4he month ; add 
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this to the first mean, and divide the suni by 2, for the neaa 
of the whole month — which enter accordingly. 

As the method which is now prescribed for laaking obser- 
vadons by the thermometer, and deducing their results, differs 
from the usual practice, it is proper to give the reasons for Hs 
adoption. * 

The most obvious method for finding the mean temperature 
of the day is; to make observations every hour, and divide the 
sum of the observations by their number^ But this cannotbe 
prescribed, on account of the unremitted attention it would re- 
quire. Another is to ascertain* the extreme points to which 
the thermometer rises and falb on each day, and to take it for 
granted, that if the observations were made at every hour, 
from one extreme to the. other, they, would give a series of 
nmnbers in aridunetical progressicxi, the sum of which, divid- 
ed by the number of observations, or its equal, half the sum ^ 
the extremes, would then* give ibe mean. : For example, «i^ 
pose the lowest degree of the thermometer * to- be 30, at 6 
o'clock in the .morning of any day , and the U^best degree 
48, at 3 o^clock in theaifternoon ; these, with the ^gfat inter- 
me£ate hours, will give a series of 10 terms, 30 and 48 being 
the extireraei^: then 

30+48x10 , ' '. * 

=s 390, the series ; this, divided by 10, die num* 

2 ber of observations, will give . 

30+48 

39 for the mean, that is, half the sum of the extremes*^ 

.2 Again, suppose on the moroing of the next day, 
the< extreme depression to be 32 degrees,, then, for the time 
betvveen the afternoon observation apd thai of the next mom^^ 
ihg we have 48 and 32 for the extremes, half the sum of 
whieh, 40, will be the mean temperature of that por^on of 
dme. This, added to 39^ the m^an of the preceding part of 
the day^ S^s T^y the half of which is 39,$, the mean, of the 
whole day, which is here considered as comprising the time 
foom tbb morning observation of the day for which the mean 
itfr sought^ to the morning observation of the next day. The. 
.rale may be reduced to this formula : To the morning obser-^. 
tion and twice the aftemom observation^ add the morning 
okseirvation of the next day^ and divide the sum by 4; ihm 
30+9 6+32 
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Vt)ie 'change be such as here assumed, that is, striedy In 
arithmetical progressicm, the mean thus deduced must be true 
with mathematical precision ; but it is not pretended that it 
will be perfectly so ; indeed we know that the rado is gene- 
rafiy^ less, in so' moch of that paitt of the series which extends 
ttbm ^ extretne of the afternoon to the ettreme of the next 
morning, as is occupied by the ni^ht« It will therefore be 
proper to ^vide this series into two, oy an intermediate obser- 
vation, which is dtfected'to be made tin hour after sunset; 
wheth^ this be the most eligible time may be considered as 
left for examination. We shafi then have three series divided 
frikneadiefth^, by the morning, afternoon and evening obser- 
vations ; to find the mean of which, add the morning obserti*-' 
tiouj tvnce the afternoon o bsttvutio nj and twice the evening 
obiervadon^ to tht next vnomtng- observation^ and divide the 
sum by 6. This k is believed will give an approximation to 
the truth, as near as can be obtained by ordirmry observaticms,* 
and a mean sufficiently correct -for every ooniemplated pur- 
pose;" 

As a medium by which to bring l)efore the fmbKc, tb^ re- 
sult of these extensive observatkms, Mn Hordtio-Gates Spa& 
ford proposes to publish a State Meteorological Journal, pre* 
pared from monthly reportis from every county. This 
will evidently be a very useful undertaking, and we cannot 
doubt that Mr. Spafibrd .will execute it with care and ac- 
curacy. 

l4nwould he happy if borometrkal observations could b^ 
ad4jed to those made ^ with the thermomeler and rain gauge, 
and perhaps the regents may hereafter find it convenient to 
furnish the different institutions with this important instru- 
ment. The expense, we are aware^ would be con^deraUe, 
but we trust fliat tbi» will, not be regarded, in a great, opul^t, 
and en&gkled state like New-York. An edbrt is judiciously 
nMikingt o induce good obeervefsin other states and coimtries, 
to register their observations, upon a plan similar to that ^o^ 
poled l^ Vice Chancdybr Dewitt^ and for tiiat purpose his 
cireolar is transmitted to numy individuals, firom ^om it is to* 
be hoped, that important aid may be derived. . 

It is but Justice to recal to the public recollection the fact, 
that an interesting paper was communicated, by Professor; 
Jdhn Griscpm, to the Literary and Philosophical Soctety of 
New-York, in December, 1814-*-entitled <' Hints relative to 

vot. I. — ^NO. 1^ 9 
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ibe aMwt eGgibk oieifaod of conductiBg MeteorologiedE CM^ 
servatiaiis.'' This exceUent paper coatiuiis all that » moit 
material to be done on this aabject, altboagh the recent direct 
tions from the universily have given addidonal precision* 

Meteorological observaticms are made, apparently with at* 
tentiiDii, by Samuel Williams, at Chifico^ Ohio, and thr 
ctetail jbr ojoe year, with the temperatuie for lOMming, noQ|» 
ai^ night, oC each day, has reached ns through Niks's Re* 
gister. It is very desirable to know the slate of the cBmate 
m the Western States, where, as yet, there have been fewer • 
accurate observMioos than in the Eastern and Atlantic 
States, and we trust we may look to. Mr* WiUianw lor in* 
terestiog results. 

Jdeleorologieat Registers are oAen forwarded, to us through 
the nupdinm of newspapers printed in particHlar places, thus 
evineing that there is coosideraUe attention paid to this sub*^ 
ject; and it would be very denrabk ikM the ideas of Prof* 
Dewey should be adopted, so far at least as to induce observ* 
ers to agree on ttniibnn periods and mcNles .of making and 
recording the observations now so incongruously made, that 
they may in this nOuHier be brought to one standard* 



Art. V^ — On Fmel.^ Covrntmieated for tke Amarwm 
Journal of Scienu^ fyc. By Elis^a North, M» D* of 
New^London^ Comn. 

Every lund of fuel may be arranged into two classes* 
Ist^ That whidi coniusts of Utuminous or hydrcngeaoua 

matter, and carbonaceous matter* Extraneous nmlters^ 

whether hurtful, or not, are rejected in mdung the dassificar 

tioo. 

Some chemists think that bituminous and hydrogenous 

matter aie veiy much alike, or nearfy the sa me.. ■ thrt efete 

* The writer wishes respectfully tp acKBowledir® ^« obligations he is un- 
der to Professor SiUiman, for havioip ftinsislied him with Dr. McCulloch'a 
Essay on Peat ; and also for his candkl bkits in his private letter, on the* sub- 
ject of fuel. The reader will petweive fsom Prof. Sitiiipao*» nemwks «s Penit* 
SfpWaaia coal, alrea<y pufaiisiu^d, thai there is some diSerence of opii^ion be- 
tween him and the present w/iter. This, howeirer, is not teyy upusujal, on a 
ptulostfJkiealMljfctythstltttiiiltlobe inAiwaadb^ of Me^a 
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mMiym cffbevmomB lortsaf fael^or iq^ aeeniMe sccovMef 

2d. TlmtwIiicliecMnifltsidiiioitMtmljr tf dMreiMl» MP- 
iwiit or cttrbcmaeeoiM nailer* 

Tbefin«€^as«!idbiW9esev«iy 90Hofftre«roM, i»cl«ditt|^ 
yeai^wMd, Md every kkri of bttmnlmms eo«L HievMulflr 
w91 prssentlf perceive irl^ Ae imubm of pe«t^wo«d k iited. 

Tm stolid class eompreheftds dkaMroal* i^tietker made 
4BpMtt peat; or a»y other ki&d of firewood* ^coke, aMd anArad- 
4ieeoai, sttcli as lUode Uanc^ Leti%li,.Sehti5%^> tee. 

AaoAer divinon of foal might be made, vk rone class 
might be made to comprehend every sort which grows in the 
^ and upoiv and jptot within the mfaee of this earth : and 
tanother class (o indode ihat whkh gvows in d»e water, under- 
neath, smd sometimes far beneath dK said sur<M^e« The rea- 
.:a6ii finr this division will presently appear^ 

Peat may be regarded as a sort of firewood, fer it posse#» 
•«es, wMie burmng, ^ the more essential qnaE^s of any olfr- 
^r sort of firewood. There are^lso t#o, Ul^not more, sorts <^ 
jqpecks of peat, besides their varieties^ and die present writ^ 
lias aseenainedy or he^ts decidedly of opinioi^ thsit peat is R^ 
ing, Oifgaaiaed manei; whidi grows In water, giriHg a resem- 

tftsM, iMtll^ iat«r«st, and dupMitien C6 folloir Hie fmliiOD. Every dim, Hi «i 
affair of tcieace, has, however, a right modeitly to.pro|»ote'hi8 opinioDs, and 
the reader or hearer has an eipial right ta-decide with regard to their cor- 



Dr. North's opiniona on Ihe aahject of theafieoC of different kinds of fuel 
•on the apartments, appearing to ate net otQy some^trhat novel, but unsupport- 
ed hy, if aat eontrwry ta, feda^ asctfrtaaaed hy experiment, I thr«w out 
those suggestions, along with others, in a privata lettier addressed to> him. 
As, however, he is stiM incli'aed to submit his views to t\^e scientific public, they 
will jud^e haw iar his opinions are tenable. His hints with regard to tha 
origin of <coal from paot, can hardly be jtidged of cortectly, without tSe ev- 
idence, which he has not stated ; -and k may atrike common readers as an 
fltnaecessary departure ' from the establish^ vne of language, to call peat 
** waa(f,".notarithstandiiig Chat It Is cooq^ed in a great meaamre of vegetable 
fibre, or of its nsnuuns; and chemists may probably object to the application of 
the word « dt^umt aa w,*' to so many bodies which scarcely eontaui that com* 
pound, althawgb they contain its eleonents, and partientariy hydrogen, to 
which, without doubt, bitnmea owes its peculiar combuttibllliy . There is no 
doubt that peat is a very valuable fuel, and aB wttl «gree that Dr. North is 
performing an important service, by attempting to excite the attention of bit 
conntiymen, to this netiacted but vahialble resource ; the more vaJoal>le, be* 
canse it is so extensively diShfad and 80 easily accessible. Editor. 

J|ffly3,182d. 
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Umce towoodiaitspoveroff^wing.* Poat is kuowoit^^ 
connect or entangle withia itseli^ and al^pt to pieaer ve by «h 
antiseptic power, such dead vegetable matters as nay bare 
fidfen into it. M osCof those vegetable remains, .have previ- 
ously grown in the air, upon ii& surface^ Peat likewise eom- 
tains the roots of such living vegetaUes as have grown with 
it, and.if the peat has grown in impure or f^cnleat watery ii 
may contain the unpnrities of such wod^, .and these may exr 
istto such a degree, a»to render the peat. useless for faeL 
These impurities may be either eaitby, meikkUie, or saJiae. 
There is feunfl in some peat basins^ or jnwr^ies, a spopgy npiet- 
rious kind of peat. This, wiien dii^d, is too light to be psofit- 
able* . ^ . 

The evidence that peat grows,, or incmaae&in bidk, and 
that* rapidly too, when compared w^ many sorts of ttees^ is 
founded on cdtservation, and is: of the same nature^ as thst 
which regards the growth of trees. This evidence, when atr 
tended to, is obvious to the meanest capacity*- The writer 
has known peat to grow upon the botlQ]|i^ and. at a coiisider»> 
ble distance from the smrface of a common pond* In this sit- 
uation the remains of other vegetables could not possibly faU 
into it* Other vegetable roots however^ gf«v$^in» or with the 
peat, and this, as the wjriter believes^ is always (b« case* 

The peculiar manner of the organization of peat, or wheth- 
er it be a vegetable, or semi- vegetable oi^aniza^on, or how 
many species there may be, is unknown,* at least, to the pres^ 
ent writer* But green or fresh peat, appears to be a pu]^3S 
elastic, slippery, dark coloured matter, if the peat be of the 
true and useful sort. But if spurious, it is fibrous and of a 
lighter colour. Both kinds contain other vegetable roots, iT 
not other matters^ The writer has now before him, a piece of 

* Tliose who ma^ thiak it mjadicioas, to apply the name wood, to that 
•ubfttance which has been called by the various naiaea of peat, turf^ ivtgj and 
firing, are remioded, in justification, thai Dr. M'CulkKk may he cited as « 
very respectable authority for so doing, for he calls hitHnniiuos fue!, U^nite*, 
a similar name, to distinguish it from inferior peat. Every organised sub- 
stance which is used for fuel, the writer contendsy mav, withotrt great im^ 
propriety, be caUed firewood. And on the otfcw band, 'such fuel as has be^ 
come disorganised or altered in its nature, may be called the remains of 
firewoo<l. These remains may^be a natural production, as the various kinds 
of coal, or «n artificial one, as charcoal of charred peat. Besides, so many 
persons are under tlie influence of names, that it may be justifiable to use 
the term peat- wood, as a laudable nieaos of expediting the usefulness of the 
thing itself. Dr. M'CuUock's interesting essay on the natural history,, and 
chemical analysis of>oa< published in the Edinburgh Philosophical Journal, 
vol. II. 1825, has been furnished the writer, siiice tlue above essay was written. 
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yoiohg peat dried, of thetrtie sort, wliidi is kaomi t# liaye 
^taWB wilhiii the last six'years.' Itis of a l^hter bfown o^ 
Mr, aod kws depose, andkteavy, than old peat of the best kind. 

The ashes of the vwrious lunds of pefut, afe irf'difiiBreittcol- 
twrsp^^Ht those at the best sort, are of a reddish brown, and 
consideraUy beavy» A giv«n quanti^ q£ good peat, gives 
more ashes in bulk, and also in valne, if fost used for retaii»> 
ing heat ior a fireplace, and afterwards for manure, than an 
«qual quantity of any other fiieL 

Coal beds, are conj^tnred by smne, and b^eved by the 
present writer, to be the remains of peal, and a few other ve» 
getaUes. These articles are presumed to be chai^ped by a 
natural charring, or ci>a&ig proeess, into the various and di^ 
&rent kinds of coal which have been fi>und» 

Common firewood, b^re it is cut, is known to be livnig, 
orgamzed matter, whic^ contains charcoal, and the hydroge- 
nous or bituminoas principle. The latter, as i^well known^ 
can be made to disappear by the smothwing and evaporating, 
or partial combustion process, which is used in making char^ 
coal. , 

The various sorts of firewood, which have grown in the 
open ur, contain fewer hurtfiil extraneous matters, than the 
various kinds of peat andcoal. But peat and coal, more es- 
pecially the former, which contain no foreign hurtful ingredi 
ents, are, or may be, more highly charged with the bituminous 
or hydrogenous principle, than is the case, with the more com* 
mon sorts of wood. This is probably occasioned by tlie peat 
having grown in water, which is known to contain t le hydro- 
genous principle in great abundance. Peat, and coal, of 
such a quality, as has just been considered, makes- a more 
uniform, mild, and pleasant heat, if not a better fire, dian or* 
dinary wood. 

Bituminous fiiel, kindles and bums at a low temperature, 
and is attended with much flame, soot, smoke, dust, and ma- 
ny ashes, but has>, notwithstanding its inconveniences, been 
used for producing a genial warmdi, in every age and coun- 
try. 

Carboneous* fuel kindles and bums at a high temperature, 
and is attended with little flame, smoke, and few ashes. This 
sort of fuel has hitherto been preferred in the arts only, where 
a vehement heat is required. But justice and candour make 
it necessary to say, that bituminous fuel, has almost every 
where been the cheapest. ' 
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Bmof hie, it te contoided in PUhidelphia and New-Y<iHi« 
^^hat aatHnieitie coal, wUeh i» remariiably stiibt>oni and dos^ 
rriite^ etn be made beth a chcAier «mI beCMr foal df«i an^ 
odier, not only in the arts, hm fer domestio fmrpOB^. The 
H acod an arbiedber sach. is proper to prodnt^ a pkatsant and 
Wholesone temperadire, is dK only one now to be disenssed. 
ibid ft is dKMight this question is an importAnt one, as tbe 
well being, no a greater of less degree, of nambers of the 
present race, and of posterity, is probsMy involved In its 
^eonect decision^ A certain quantity of l^ai, Inmished ei- 
ther by the sun orfoel, is,obvio«Mly indKspensable* Bin froni 
tiiis it does not follow, that too Bmch heat^ or heat of that sort 
which may be unsuilable, would not be hlirdhl. Hence the 
inquiry may very properly be made, whe#ier the vehement 
heat, or as the ease may be, modified caloric, or af carbonaee- 
ous stale of air, produced by flttduracitic or chaMOal liires, if 
generally used, may not diminish that vigomr and hai^dihood 
of the human race, which is so mudi wMtedki a naatM fike 
^8* What is meant by a Carbonaceous state of air, wiH be 
explained by and by in 9 note. 

Posterity wUl probaUty be able to setde tins question, from 
«iperiment8 that are now raakii^ upon a large scale. Arc 
Aose who are exposed tor the inimnce of dtarocnd, and other 
Carbonic fir^ in the arts, and in Pennsylvania, a^d a ftw 
ether {daces, as healthy and hardy as other peo{de f The so^ 
lotion of this quesdon would hdip to settle the other. *• 

Wk^Hsfer the etnae may be^ thtre should be no doubt aboiHX 
the/act^ that bhummomjitelf bmmt in rni open fire place^ 
which U made of brick or stone^ prmimees by ite radiant heat^ 
l^ht and tempiraturey more pieasamt and eomfortdble ssfisi»- 
tiom, than is ouoiimmd by any other sort of artifiddl heat J* 

* Th^ writer hega, leare to tussett, ftt 1««h hi a iMte, hit idess of what 
may be the cause of the above fact. When an increase of temperature U ar- 
tificially produced, id a portion of the atmosphere, there niay be not only an 
increased qucintity af caldricy bat a tnian quantity of the materiolft #bi€h 
liiroish the caloric^ in combinatioa with it, or m union with oxygen, or both. 
Thus carbonic fires, or carbonized, of cast-iron stoves, may difiute carbona* 
«eous matter through a portion of air. The scorching of mites or antmal- 
cples by such stoves, is a very iaade^piate cause to account for t^eur oppres- 
sive efiects. And bituminous fires may difftise bituminous matters through 
mnolher portion. And the effects of those difiisrent portions of atmosphere 
thus differently charged upon ailhiial iMdies, are believed to be difierent, tn* 
dependent oftlu degreet of huU.' For it is a notorious fact, that a catibomt- 
ceous state of air by close confinement, has often been rendered sufficiently 
Boisonous to extinguish human life, and hot carbonic acid gas is believed to 
m dUEMrent from that which is cold. It is «Uo beliefcA llitti in the geaersl 
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flow itnmy befritb tegaH to die degf«e in whidilheeiM»-s 
Imstion just ia^iitioaed» may be more whcdesomet k 1^ jfar 
ethers to deterniiiie. But one who funuBhes thai soit of 
pleasure or i^omfoft, should receive a Ugli^ commeAdatioii, 
if'UOt a greater reward frodi Us guestSi. Ulan one who warms 
theinm^ iron Sitove^, carboiuc fires* or hef^ed.mr oafy. Con* 
siderations of thi^ sort should have an inflm»ice kr regnlalHig 
the different value of the vari^ds kinds id toA^ and cone inl» 
eonsideration with regmfi to the ^fifierait modes of bumiiig 
them. Those who direct the employment of capital, and bp- 
hovr m procuring fuel to supply Ae pu)^ wants, should pro- 
cure ev;ery sort in proper quantity, and each of these «<vls 
should be used for the purpose for whidi it is best c^culated* 

Whenever the writer treats frf'peat, which is not so fmiv«r* 
sally known as most of the other sorts offuel, itis^s^ter* 
mination npt to give k a kughiw character dian it deserves* 
The opinion he has formed respecting ks utility, ha* been 

Qperation8.ofBattir«, caloric ha^ a two-€M •Sect upon the atmoipliarc ; one 
U to increase its temperature, the other is to diSTuse bitaminous or hydrogenous 
natter through said atmosphere, for the benefit of animals and ycgetaUeff/ 
Xbif is raodered highly probable bj the circumsUnce, that the combined op- 
eration of caloric and oxygen, decomposes hydrogenous and bituminous jnat« 
fer more easily, i. e. at a lower temperature, than is the case with the more 
sttibbortt carbon, or caKbonaccoos matter. The reader will now understand 
why the term carbonaceous state of air has been used. Tbat a bi$ami«0ia^ 
state of air is proper to come in close contact with animal bodies, is render- 
ad highly probable by the circumstance, that animals in general, as well a» 
aaan, are clothed in bituminous mattor, or aaatter-w^ich cofftains that prhsci-' 
pie, if hair, wool and feathers may be regarded as cloibing. A* bitni^iDoat 
and carbonaceous states of air are now much in use, sedentary people should 
nnderstand this subject if others do not, because tliey live dunng the winter 
season, mostly in one or other of those kinds pf air. Tbose who may tbink 
that the ideas expressed in this note and text, are too theoretical, are remind^ 
ed Und medical men are dilly in the habit of acting for the benefi|t of the 
baman body, i^on evidence wlpipb is n^t stronger. This evidence airises 
irom obserrations made upon one*s self, confirmed by the tes,timoay of oth.- 
ers^ and from one's general knowledge of the laws of nature. The testimony, 
bfBireTer, o# difierent persons, is diffierent; SkAne complain more of head- 
ache and other oppressive effects from carbonic firea* than others. Nega- 
tive testimony, however, weighs less than that which is positive. Should 
the attempt to explain the reason why some fires are more comfortable than 
others, foil to be satisfactory, for no chemical experiments on the subject 
have been made by the writer ; he feels confident respecting the existence of 
the facts attempted to be explained. By the bv, chemical science is oAen 
too imperfect to explain physiological facts. The writer has paid much at* 
tentionto the difference of sensation produced on his own body, by different 
fires, and he'believes the testimony ol* others when their attention is turned 
toward the subject, will ultimately confirm that which he has given. The 
writer is more solicitous to establish such a medical and physiological fact, 
than a chemical theory, because the' former U of more importance to bum«a 
comfort, if not beaith^ than th« latter* 
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confirmed t>y jiM&cJfias and* candid persmis, with whom lie 
bitt conversed, who have been practically and Aorotighly ac-^ 
quaioted with it : and this sort of knowled^, is, for a variety 
•f reasons, especially tieeded to form a correct opinion on this 
subject. The present writer believes, judging from much 
experience, that peat of the best quality, if used for producing 
a genitd and pleasant temperature^ in common moderate win- 
ter weather, is the best foe! winch the earth produces, nnl^s 
an exception be made, in favour of a very few species ofireea 
equally well prepared. 

To make this opinion, however, entirely correct, the sub- 
ject must be viewed phiIo80{rfiically, and rationally, without 
reference to habit, fashion, prejudice, and wrbng assevera* 
tions. It is not expected however, that those who are unrea- 
sonably ^stidious, either from a natural propensity, or wrong" 
education, will agree to the ONrrectness of the above ojnnion, 
en account of its ashes, dustiness and odour.* The incon- 
veniences, however, so far as they are substantial, arising from 
that source, are very easily and cheaply remedied, for the dust 
ef peat is not adhesive. And those who are nice, even to a 
fiiult, may find it useful to mix with other foel. If false epin» 
ions* exist extensively, with regard to such necessary articles 
as die various sorts of fuel, it would seem desirable that they 
should be corrected. 

A common individual,, however, can do little more than 
throw in his mite for such a purpose, or in other words, use 
his influence, to be aided, as he hopes, by that powerful en- 
gine, the public press; 

As evidence that public opinion, in some places, is in favom* 
of peat, it may be mentioned that Citiaen Ribaucourt, pub- 
Kshed a regular treatise on the subfect, by order of the French 
government, iq the eleventh year of the republic. In this' 
treatise, he says, 10,080 persons are annually employed in* 

* Dr. M'CuIlock says, such odour is occasioned by an essential oiK That 
odoar, may, therefore be useful for the lungs and head. Indeed^ there is a 
traditional opinion among the Irish people, that those who use peat fires are ' 
less liable to consumption, than others. Dr. M'Cullock, whc;n he givesL his. 
opinion with regard to the general usefulness of peat, of a particular sort, 
says, << It is so compact, as to afford a flaming fuel, nearly equal to the infe- 
rior kinds of coal." ' That opinion may be correct, taken in a very general 
sense. But the present writer contends, that aswrtedpeat of the bat kind, is. 
fully equal to the best kind of bituminous coal, and for some purposes better/ 
And some of it he knows will sink in water. It must therefore be more Tal* 
uable per cord, than other wood, especially if we take into consideration its 
great utility fompiixing with the latter kind of fael. 
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firepDiMii^, and transporting peat, fr6tn otie pe&t btisb 6f 
maarsh, upon the leaser branch of the tiver Loire,* in the nordl- 
tihestpart of France. This peat bed cannot be a fiteat A^ 
lance from t)i» city of Nante^i t(4ete mach peat is buitit, or 
even from the cily of Paris. Those i»lio may tnppoae oeat- 
wood to be ttsed in France from necessity, are infortnea that 
in Paris, common firen^ood is saM i^ot to be deafl^r dian in 
4he dty of New-lfork, 

The labour of preparing peat-^ooil fer ftid, f CmYess It can 
be cnt by powerful machinery,) mnst always lie somewhat 
^greater, as the writer believes, although others Aink dMfer* 
^^dy, than that for nreparing odier wood, because it muist be 
. cat smaller, and anerwards seasoned, ft shrinks much ift 
seasoning. Dried peat is in small pieces, and liable to break, 
which makes it less convenient to transport thati eommon 
firewood. But as large masses of peat eust, and grow, in A 
small compass or space, and somedmes near navigable water, 
it possesses, in that respect, a very greftt advantage over com- 
mon ih*eWood. For, by a short canal, or rail-wdy, the ex- 
Gnse of carting may be saved, and that expense Is known id 
often very great, for ordinaiv wood. 

Can die bituminoxts principfe be usefully supplied to an- 
thracitic coal-fires, by the agency of peat ? Can peat be 
made useful In this coiintry for producing gas lights ?. Can it 
be charred to profit, in any psltt of this country f What must 
be the value of firewood standing on <krms, before good peat» 
if exisdng on «^d farms j can be made profitable to their own- 
ers ? To diis last quesdon, the writer caii give an answer, 
Mliich Is, that common wood must be W^orth about one dollar 
per cord, while stan Ang. 

From the data above given, the reflecting reader Will per- 
4^eive, that considering the diminudon of tfie more usual sorta 
of firewood, peat, or peat-wood, may be made useful, even aJt 
the present age, to the owners of ihany farms, and to their 
m^re Imtn^drate neighbours, tndibed peat is now in actuajf 
use. In many parts or diis County, as wert as in Europe, flut 
it is believed Aat even in Europe, it is not in use, so much as 
it ought to be. Snch a readfer wilt also perceive diat the com- 
bined exeniotis of numbers, with the aid of capital, calcula- 
liow, and labour, might tbake peat-W6orf much cheaper in 
someof ourntarketS, diaii *ny other sort of wood, andf proba- 
bly cheaper than any kind of toalr He will filso pei>(iejVe 
lliat individual exertions, uncombined, are n6t sufficiently 

VOL. I.— NO. 1. 10 
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Mwerful to effect such an objects Because, he who wants <a 
Duy fuel, may not find motives sufficient to encenrage the ex^ 
ertions and labour of individuals,: by paying the same, or 
nearly the same price for peaty as for other wood,, unless it 
can be proved to be eq^aDy valuable in every point of view 
whidi. can be taken of it, whereas,, the lact is,, that it is only 
equally valuable,, for specific purposes, with a very ifew ex-- 
ceptions. The same is true respecting coal- Hence it is ev- 
ident, that without combined exertions, the public market 
cannot be supplied with thb valaaMe fuel, at the present, if 
it can at any future time. 

For similar reasons, inc&vidual exertions unconibined, have 
never been sufficient in any country, to force even coal into 
the market, beyond the immediate vicinity of coal mines.* 

Is it not desirable, that the public -should have the benefits 
which Fould result from tHe introduction of a. cheap fuel into 
the market ? . Cannot the combined exertions of individuals; 
is this enlightened age of improvements be had ? especially 
when it is the fashion to increase power, by similar combina^ 
tions, for other public purposes. The benefits of Lehigh and 
Schuylkill coal, have recently been thus obtained, and one 
improvement in. society often gives rise to another. The 
imter therefore wishes to embrace this, opportunity to impress 
strongly upon the consideration of those who may have capi- 
tal, and who may wish to. employ it upon «ome of the raw 
materials of our cQuntry,» whether by means of the late im- 
provements which have been made in. rail-ways, loco-motive: 
steam endues, canals, and tow-boats, peat-wopd may not be 
removed from some of the basins or cavities in. which it 
grows, to some of our cities, and give a profit to those whoi 
may engage in such an enterprise^ The present writer be- 
lieves that such an undertaking,, might be made to succeed 
ip some parts of this country, even at the present time. He 
believes also, that bituminous fuel is, ceteris jpafibus^ for most 
purposes, upon the whole view of the ease, the best, and that 
too, for the same reason that he b(Blieve& a manageable horse 
to be best. And he presume? that such will ultimately be the 
general opinion, where stowage is easy. But the difference 
among the various kinds of fuel is not so obvious as to pre-. 
tent a difference of opinion on this subject. Bituminous., 
ihel is also the most abundant upon this earth, and nearer to 

• Can thii be true of England, where tcarcdy any other fuel -i* 
Iaowo t— Esutob. , 
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^wfuMnE^ It is Wanted than :any other, and ptt>bably the most 
easily obtained. There may be exceptions, however, to so 
mery ^neral a rule* 

Addenda* 

The reading of Dr. McCnllbch's valuable essay, since the 

{receding was written, ha^ made these addenda necessary* 
)r. McCulloch adopts the common opinion, that peat is de- 
composed or dead vegetable maitter, and that die whple of 
such matter always originates from vegetables growing on iti 
surface. He has given full botanical catalogues of the plants 
which he supposes contribute to the formation of die differ- 
ent kinds of peat. 

For the sake of a text to make remarks upon, the follow- 
ing passages are selected from different parts of the essay:—* 
He says, *' As the increase of peal keeps pace with the plants 
from which it is formed, it is evident that the cessation of the 
<>ne is implied in that of the other, with the exception of trans-* 
ported peat, which does not direcdy depend upon the same 
^ause. That it may be renovated after cutting, it is necessa* 
ry that the process of vegetation be renewed, where it has 
been thus suspended." It is evident, from the tenor of the 
essay, that the Doctor means the procesis of vegetation among 
the various plants only, which shoot their roots into the peaty 
matter. 

Again : *• The time required for die production of a given 
ilepdi of peat, has been a frequent subject of inquiry. In 
some cases its growth has been so rapid as to be sensible to 
the observation of individuals, but in general it has been ne- 
cessary to have recourse to evidence, founded on circum-' 
stances involving a much longer period of time than human 
life." Again: "It has been remarked on the continent of 
Europe, that cavities of seven feet in depth, made by cutting 
peat for fuel, have been filled up with it, in the short space of 
thirty years." Favourable circumstances are however said 
to be necessary for such a result. The present writer, from 
a comparative mode of judging, thinks such a cavity in our 
climate, under favourable circumstances, would fill up in less 
time than thirty years. But then he doubts whether the peat 
would sooner become sufliciently solid, bituminous and woody, 
to be profitable for fiiel. The peaty matter itself grows, a& 
irell as the plants whose roots are found in it. Water is need- 
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fd for 4ie growth ofU)? pe«t|y ii« well os for thai of t&e vegcM^ 
bles whose roots penetrate it* 

The best agricultural writers believe tfiat ^ae liiuidre<l 
years are needed for the accmnuladon of one inch in deptb 
of vegetable mould, in a forest, upon dry land. This vegeta*^ 
ble mould is the production of decomposed or dead v^;etable8« 
The difference of an inch m dejjptb, <»f th& remaim ^ veget* 
adon, accumulated on dry land» lO m huadr^ years, and the 
aecumulation of seveii ieet m deptb, of sknila^r decayed maJb^ 
ter, in the sfeprt space of thirty years, iii a swamp* is too 
great to be accounted for, upon sunilar principles, even ad* 
mitting the circumstap^es in the two cases to be in favoiw of 
the swamp* But the reverse of this last position, notwith- 
standing the general o{Mnion, i» believed to be the fact* 

The reader will s^t once perceive, that to make the ratio of 
dead vegetable matter equal in depth in a swamp» and on a hiU» 
that the enormous depth of nearly tweni^-tbree feet,, instead of 
one inch, would be the produce of decayed vegetable matter im 
one hundred years* The proportiogi 13 as 1 to 276* 

Besides, soft peat, even when no vegetable roots s^re visibler 
cuts and retains itSr shapp like organized matter, and in sea- 
soning Bke Such matter*. it becomes not only solid but woody* 
It also, wheq exposed % Iw^ time to the weather, appears like 
other rottei^ wood, haviiig probably in that case, undergone 
a similar decompojsJUotl^ 

Chemical analysis also shows a great analogy between or-^ 
ganized wood an4 peaty matter. Peat resemMea# in another 
point of view, both common wood and ooaL There are al^ 
sorts of peat, good^ bad, and indifferent. Such also is the 
case with commoni fire-wood» and also withcoaJL which is.re^ 
garded by the presenyt writer as the remains of peat. 

The foSowing facts are menjtioned a5 hayiag a bearing^ 
upon the main question. When an exc;avaticm is made i^^. 
cutting peat, the i^^te? oj^^tes in, on every sidei. Now whea 
spch excavation is. made sis, or sevea feet deep, the pressure, 
of the adjoining water alone^. which generally surrounds such 
cavity, must be immensely great, too g^reat tq be couateractr 
ed by tha]t which Doctojp JVIcCidloeh calls a semi-fluid paste* 
The power which counteracts this pressure may be a spongy., 
or semi-sponi^y 6rg9ipizatio»^ For othen kinds of soft unor- 
ganiaed matter, as soft ^ai^d, ©r semi-fluid eajrdi, would at . 
once yield to su.ch foi:ce, and. bi^y the wodginien* 



** 
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^hore MW twr^^MMhs of catting |mt» bat tfi0«tte m us^ 
lq>on Block Island, in this country, it mach better than am 
iHlier which has come to the knowledge of the writer* it 
does aoty hovi^ever^ come within Ins pfaoi at present, to de^ 
gerihe auch Modew 

Agsdii» in to artificial cavit3i, in a pe«t«bed whkb had 
beeft in ejiiMnce su years, the writer has seen pearty matter 

?t9fwmgBi or rising even above the surface of thie wafer, 
i'his was in a dry time in the month of August. A tew other 
water plants, and but a few, were seen growing in said peaty 
matter. This last matter was sofl, and appeared upon ex- 
aminadon to be spongy, or semi-spongy, and in the vyriter^i 
opinion it was organized. The life of peat would probaby 
be destroyed by permanent, drainage, and its quality for fuel 
injured. 

As the associations of the reader, a» well as those of 
Doctor McCuUoch, are expected to be against the doctrine of 
the organization of peat, the writer has thought it needful to 
fortify the doctrine, both, by arguments and facts. He is 
aware that this management may be tedious to some of his 
leaders, but he hopes to experience their candour and indttl-^ 
gence, as the object of the investigation is the. discovery and 
propagation of truth. 

Did it come within the writer's plan to give the natural his« 
tory of peat, or peat-wood, he could easMy show that there is 
no such variety as that which Doctor McCuUoch calls trans- 
ported peatfbecause the peaty matter grows whei)^ it b found* 
Before the writer takes leave of the reader, he w^hes to say^ 
in this public manner, to his particular friends, that he is not 
Sanguinis with regard to his powf r of extending the usefulness 
of peat, for the history of other things shows the gi«at difficulty 
of such an i^idertaking. This difficulty is well exemplified in 
the history of the common potatoe, which shows thegreat tnfti»^ 
ence of authority and fashion in human afiaars. ^' The introduc- 
tion 0$ this valuable plant, received for more thao two centn* 
ries," says a popular writer, an unexampled oppoatien from 
vulgar prejudice, which all the philosophy of the age was un- 
able to dissipate, until Louis XV. wore a bunch of the flow- 
ers of the polatoe, in the midst of his court, on a day of festiv- 
ity, and the people then for the fiist timsy obs€^idoudy ae- 
Jaiowiedg^id its utility^ and begem to eapress their astonishment 
at the maihy which had so long prevailedy with regard to^itM 
general cultivation^^* &c. 
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Tbe lustoiy of ano^r natural production is equally tiai-' 
•usy namely, that of the tobacco plant. TUs plant was'onc^ 
an insignificant production of a little island, but has since 
succeeded in diffusing itself through every climate, and by 
its fascinating powers, it has also succeeded in subjecting 
many of the inhabitants of every portion of the earth, to its^ 
dominion. And yet it is believed even by many of those 
who use it, that the world would be better without than with it; 

New-London^ Aprils 1826. 



Art. VI. — Anthracite Coal of Rhode-hland — remarks up- 
on its properties and economical uses : with an additional 
notice of the anthracites of Pennsylvania^ fyc. ; by the 
Editor.* Read before the Connecticut Academy of Art6 
and Sciences. 

In the last number of this Journal, (Vol. X. p. 331,) some 
remarks, drawn principally from observation and experience' 
were inserted, relative to the anthracite coal of Pennsylvania. 
The additional experience of two or three months, has con- 
finned the views then expressed, only a few slight corrections 
or additions having become necessary. 

In that paper, it was remarked : " I am not able, at pres- 
ent, to say any thing of much importance, as to the Rhode- 
Island anthracite. A quantity, which had been promised for 
comparative experiments, not having arrived, I have iv>t been 
able to compare it, with the Pennsylvania anthracite, except 
as regards the gas. I hope to make these trials biefore the 
season is through, and cannot doubt, that the Rhode-Island 
coal will prove an important addition to our national resour- 
ces, especially with the aid of the practical knowledge, whtch^ 
has now been so extensively obtained, with respect to the use* 
of the anthracites." 

" I wish it to be understood, that my remarks and opinions, resp'ecting the 
Rhode-Island coal, as a fuel valuable in domestic economy and the arts, are 
derived eniirtly from my experience with a quantity sent me from the mines. 
I am assured that it was a fair specimen of that which is now raised and of- ' 
fered to the public.^ I vouch for nothings more than a correct report of the 
facU which, with views wholly diiinterutedf I have observed, while using, and 
perf<9rming experiments upon the materials, which were placed in my hands,. 
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, The engagement thus made^ I am now, in some measure^ 
{Mrepared to fulfUL A sufficient quantity of tbe Rhode-Island 
aatnracite, immediately from the mines, having heen placed 
at my disposal, I have made, with this suhstance, expert* 
ments, similar to those performed on the coal of the middle 
regions of Pennsylvania, and have used it, exclusively^ in the 
hall stove, for eighteen days* 

From the year 1802 to 1813, 1 was frequently at Newport, 
ai^d in 1807 and 1808, passed some of the summer months 
there. In company with CoL George Gibbs, who had, not 
long before, imported his spl^idid cabinet from Europe, and 
deposited it temporarily in his native town, I made frequent 
excursions through the island,, for the purpose of mineralogi- 
cal and geological observations* During these little jour- 
nies, through cuie of the most delightful regions in America, 
I became first acquainted with the existence and localities.of 
the anthracite of Rhode-Isluid. 

In thje course of the two or three years immediately subse* 
quent, the mines were opened and wrought to such an extent, 
as to evince the practicability of supplying large quantities of 
this minaral fuel. But the country was then ill informed as 
to the nature and uses of the anthracite coaL It was known, 
in gmeral, that a similar coal was found and advantageous^, 
ly used in Ireland, Pennsylvania, &c. ; but people were re« 
pelled by the apparent incombustibiUty of this coal ; they 
could not make it burn in the usual way in whi^ wood ia 
burned in a common fire place, and it was hastily and impa« 
^iently laid aside, as nearly or quite useless, except that a few 
manufacturers of iron, continued to use it as long as it coulii 
be obtained. 

. This precipitancy in abandoning this coal appears the 
more extraordinary, as an excellent account of the Rhode- 
Island anthracite was published by Dr. William Meade» in a 
pamphlet, an abstract of the most important parts of which 
appeared in Dr. Bruce's Mineralogical Journal in 1810. 
In this account, its real properties are fairly and faithfiiUy 
described, and its numerous and important uses are fully 
pointed out. It a[q>ears now very strange, that Dr. Meadel^ 
account should have failed to produce conviction, in the pub- 
lic mind, which seems not to have been as yet sufficiently to- 
fortned on this subject, to receive the truth. The Rhode- 
Island coal, although its exploration was now .sustained by 
Boston capital, (always bountifuUy and promptly bestowed 
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an ot^ects deemed to bebotb feasible and impoitftBtf) was, in 
tiie eonne of a few years, thrown aside, by many penoss, as 
useless lumber, and ne^^kcted by all ;«**-the proprietors of the 
mmes beiog obliged to sit down, (as it was generally under* 
atood^ widi a heavy loss* 

It i& imposaMe to say how much longer tfns fanportant in« 
terest might have slumbered, had not die city erf* Pfaibdel* 
phia*-»dormaot also, till a very late period, as to the immense 
and invaluable beds of anlfaraciie, iti its own vicinity — at last 
discov^ned how to apply it to use ; and had not New-Torh, 
soon after, learned froaa PhikkMphia the same fanportant 
lesson. 

Still, it is bdieved that most persons have rCTnaine d, until 
recently, roAer sceftical^ with respect to the Rhode-bland ' 
coaL As I have m3rseif been, to a ^^eitain etfent, of diis num- 
ber, and as / have not, either on my own account^ or that of 
my friends^ the slightest interest in any eoneern of this mt* 
«tire, I proceed, with the mora f^esfure, to ^e my tesdmo* 
ny in favour of Ao anthracite of Rhocb-Island-^haVing al^ 
ready expressed fiiHy vay high opinion of that from Pennsjd*' 
yania* 

In my aecoant of ^s amliracite, I mentioned thM I could 
not obtain fWym that of iUiode-Island, any gas, by Ignidng if 
powerfoUy in- a coated iron tidbej in a Bladc^s universal Suf-* 
naee. I remarked also, that the specimen was otie that hud 
Iain several years, in a garret, under which circumstances, it 
might perhaps have parted with any imbff}ed moisture, ri«- 
though it would hardly have given up any combined water« 
It is obvious, that if water, in either of these forms be present 
in the anthracites, they ought, when intensely ignited^ to ^ 
ford, by die decomposition-of the water, more er less of in* 
ftammable gas* 

To bring tMs matter to a decisfoo, I look two ounces ol 
the va*y same parcel of dry Rhode^Island anthracite, which,, 
in the former ciM, had foiled* to afford any gas, and eonduet* 
iag the experiment, in all respects^ ais befim, except diat 1^ 
poured a smaH quantity of water into die tube, so as to wet 
the fragments oiiry amhracite', I proceed^ #o iq[)ply an Wh^ 
tense heat. 

From two ounces of the anthracite, which, when dl:y, 
had given not a bubble, i netc; obtained six iffine pints ofin^ 
ftamnuMegas. ^ 
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A f»inil»r trial, upon the same quitntity of coal, immediately 
irom the mines, gave also si:c ttdne pints of the same hind of 
gas, 

A ^ird experiment, upon another similar pordon^ also just 
from the mines, afforded thirteen wine fimiU ^gas^ 

The difference between these two latter specimens, serins 
to have been, lliat tke fom^er was from the layers of the coal 
lliat were more dry, and the latter from those that were more 
ihoroughly wet-* 

These experiments prove, that the gas obtuatd from die 
Sliode-^Island anthrapit^, proceeds, prindpaUy, if not entire- 
ly, from the decomposition of water, by the acdon of dbti^ ig^ 
nited carbon* At least, it is demonstrated, that this is the 
reason why no gas was obtained from die dry R. i. anthra- 
cite, in the experiment related in the former Hwrnoir* In 
that communication, I expressed the opinion, that g^s would 
he obtained, frt>m pieces recendy fr(mi the opines, and tins has 
been lully verified by Ae result. 

The anthracite c^ RfiodeJsland then aibrds inlUmmabfe 
gas, as weH as ^at of PennsylvaiM%- Referring to the table 
given m the former memoir, we find, that the gas from the 
Pennsylvania anthracites was considerably more abundant, 
^an that now obtained from the coal of R. -Island. 

i am, however, at this, dme to stale, that the^ iniaipi^able 
gas procured in these chtemical processes appears, as regards 
the comparison between the andvacites of Fennsyl^rania and 
R. Island, not to give an exactly correct criterion ^f the quail* 
dty of flame, which they reladveiy exhibit, wbile burning in 
domestic use. A correq»ondent, in4io had acquii:^d considerar 
Me experience in the use of die aaduracites of jPemisylvama 
and R. Island, remarks in a letter no^ before me — ^^ that 
diere are no points of difference between them so remmrkalHe 
as the greater quamtky of fiame^ and the less amount ofresir 
4utan in the R. Island coaL*^ 

I was surprised at diis account widi respect to fbe flame, 
but I can how estate, from my own obseryadon, that the com- 
busdon of the R. Island anthracite, in the hall or entry stove, 
(described in die former communicadon,) gives a flame not 
juiferior in quantity tp ih^t affic>rd^d by ti^e ^%t anthraci^s of 

* i am aot jqu||^ cerUin, Uiat la tliit latter experimeat, th« quantity of gag 
wai not ftomewfaatincrcasedj^by a small portion of, Hie materials of a farmer 
experiment, that might have adhered to the tube' which had,' b'ovrerer, been 
carefully cleaned. 

VOL.1. — NO. 1, H 
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Pennsylvania.—- Its cokmr, however/inclinesto red, instead of 
wbite. 

Thiai l-esult is given from the trials made with the coal re^ 
cently from the mines. I tried also, that which had lain ten 
years in a dry and warm garret, and a portion of which had fail^ 
ed, in my first experiments, to afford me any gas< TIms coal, 
without being moistened, when placed in tibe furnace upon 
ignited chsoxoal^ soon became itself intensely ignited, produ- 
cing a very hot fire, with a moderate flame, but much inferior 
in amduHt and in brilliancy to that produced by the wet 
coal. The stove is at this moment (AprU 11th, 1826, eve- 
ning,) burning with much bright flame, and giving a heat in 
the apartments of 74% while the thermometer is in die open 
air 1 1° below fifeezing ; tte ground being covered with snow,* 
as in mid winter. 

The question will immediately occur, why does the Rhode^ 
Island anthracite give less gas in chemical processes, than that 
of Pennsylvania, and quite as much flame while burning ? 

The folkrwing appears to me to be the reason. The Penn- 
sylvania anthracites are very compact — there is a perfect con- 
tinuity of parts-— no pores or cracks are perceptiUe, even 
with a magnifier, and when immersed in water, they do not, 
emit common air, or become heavier by imUbition. Just 
the oppointe^ of all this, is true of the Rhode-Island anthra- 
cite. Although, in the main, compact, it is full kjS fissures, 
and few places can be foifnd where they do not occur eveiy 
half inch or inch. I immersed in water some portions oi 
that which had been kept so long in the dry garret ; the air^ 
forced out by the entrance of the water, immediately issued, 
with a hissmg and singing noise, from innumerable cracks 
and pores, and this process went on for a long time. When 
other pieces, recently from the mine, were immersed, there 
was no such effect. At least, this was true of the more solid 
pieces ; from these, when immered, scarcely an air bubble es- 
csqped. When pieces of a looser texture were treated in the 
same manner, they emitted a good deal of air, but much less 
than what was given out by the coal, that had been drying 
for a series of years. The Lehigh coal, when immersed in 

* Yesterday,' April 10th, there was a hard snow storm nearly all day ; th« 
tnow, if none of it h*d melted, would prolmbly have been 12 inches deep. 
▲ cold ni^ht succeeded, incrusting the windows of the lod^ng chambers in- 
side, with frost. To-day V although there has been a bright sun, icicles hare 
remained all day, on shrubs under the southern windows of the house, in the 
full light of the tun. This was the fact on the next day also. 
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WBter, emitted no air at all, as far as could be perceived, oidy 
at^e end of half an hour, there were innumerable very mi* 
nute air bubbles adhering to this anthracite, but none of them 
rose throo^ the water ; there was no hissing, and diey might 
perhaps have been evolved from the water itsel£ 

I immersed, for a given time, portions of 

1. The dry Rhode-Islmid andiracite ; 
*2. Of that which was looser in its texture ; 
*3. Of that which was firmer ; 

4. Of the anthracite of Lehigh. 

After being immersed about half an hour, the pieces were 
wididrawn and dried externally, by being pressed repeatedly 
in a siUc handkerchief: they were then weighed ;*-the result, 
reduced to the centesimal propwdpn, (for the pieces were of 
various size,) was as follows : 

R. IsL anth* very dry, 100 grains gained 64.7 = 164.7 
Do. do. looser variety,* 100 gr. - 16.6 = 116.6 

. Do. do. more compact,* 100 gr« — 00.7 = 100.7 

Lehigh anthracite, 100 gr. - 00.0 = 100. 

The results fully establish what has been stated respecting 
the imbibition cf water by the Rhode^Island anthracite, and 
render it probable that no part of the gas from the Lehigh 
coal is attributable to that cause. 

When the pieces of R. Island anthracite, which had im- 
bibed most water, were placed in the stove, upon other por- 
tions of the very dry anthracite, which were bumii^ with in*^ 
tense ignition, but without much flame-^there was an active 
decrepitation, occasioned by the sudden production of aqae* 
ous vapour, and as soon as the coal was Ignited, there was 
an evident augmentation of the flame, arising, without doubt, 
from the decomposition of the- water. It is obvious, that the 
gas fi*om the Rhode-Island coal is derived, principally, from 
the decomposition of imbibed water, and that- diere can be 
very little combined putter , or hydrogen, in that anthracite. 
On the contrary, most of the water, or hydrogen, in the an- 
thracite of Peim^vama, appears to be combined. There* 
fore the quantiQr of inflammable gas, obtained in the chemi- 
cal processes, agrees with the actual flame while the coal is 
burning. But in the Rhode-Island coal, the water being 
chiefly imbibed, mechanically-^a portion of it is distilled 
away, in the chemical processes,. before the carbon is suffix 

^'Receat gpe^im^ns, only a few days from the mitae. 
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cieaAy igtiHed to defcinnpcHie ibe walor ^ whik, oq the confra^ 
rjr, in Ikt aictual eominution of lUs coal, tUs water is not i^-^ 
^22e<£ uwa^t in any considerabte degree, bvt •» decomposed^ 
because the fuel is brought, in- the first instai^ce^ into contact 
with other fiiel, in a state of intense ignition, for which rea- 
son the decomposition of the water and the consequent evolution 
of hydrogen^ commence, firom the very fittit, and Ihe continiiK 
ance of this decomposition isinsnred, because the aqueotisVa*- 
pour must pass through successive layers \o£ Igmted carbon, 
with which the fiimaceis, more<Hr less, fiDedv St^I on itielilied 
lo think, that there is a small portion of combined water in 
the Rhode^sbmd anthracite, which, although not decern*- 
posed by the heat eommnaicfited, external^, thiioagiuaii iron 
lube, by a charcoal fire, it decomposed, by die iooce* krte^hse 
heat which this coal itself^ while ittrntf^^prodiicesv 

Whether diese reasonings are correct or not. Is of Ao pi^c- 
ticai impcHTtance, as regardb the me of the Rhode-Island coal 
in domestic economy, and in the 9Mt&^ for, when it has not 
been previously dried, it burns not only with intense ignition^ 
but widi i^undant flame.* 

To those who are not fiuniliar with chemical iads, it may 
not be andss to remark, that much oftbe flame of most kinds 
of fuel arises from the combnstifin of the faydi^ogen gas, which 
decomposed water evolves, ai^ th^t ignited carbon always, 
decomposes this fluid with energy^ 

Of this ftbct, many instances might be melttionedv When^ a 
fire engine dashes a shower of water, in moderate quantities^ 
at a time, upon a buildiilg, hurtling With great fury, the flame,, 
instead of being diminbhed, fe, for ^e mdment^ increased, 
somedmes darting up in a vast vokmie, with die first afinsion 
of the water.. The red hot carbon, is here the deconqiosiflrg 
agent, abstracting to itself the oxygen of the witter, and flying 
away with it, in the form of caibmiic add gas, while the hy- 
drogen is let loose, and taking fire,^ adds to ^be v^ume of 
flame. If the water be then poui^d on in torrents, the tem- 
perature is lowered, both by contact and by the formation of 
steam — the caiibon ceases to decompose the water as the fire 
dechnes^ 

* The impression, thai this fuel bums with little flame, ^faicb I ifrefttloiled;. 
(Vol. X. p. 337,) was derived, probably, from the combustion of very dry an- 
thracite,/rom the upper parts af Me mi«e«, tlieji just opentd, and the art of 
baming this fuel was then very imperfectly understood, and we may there- 
fore presume, that the heat raised ia this case, was mach lest tlian that wbick 
if now obtained eyeix in open grates. 
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In the same raanaer^ when a lilde wster k tfarewn into a 
ebemical furnace^ baranug with great eneigy,— 4he hydrogen 
gas is liberaled in such abnttdaoee, that the flamie not ooly 
roars with a loud noise, as it passes with increased violencOt 
and in augmented quantity, up the throat Of the chimney , but 
this vent, being often insuficient to let it all off, as fast as it 
forms, it darts downward through the* grate, and snoots out 
at the ash pit, fomnng a jet of fire iuihe room* This edfect 
was vefy strikingly ethifeiledt by the dry Rbode^Island anp 
dnrbdte, whIelH when powerfully ignited in the fidiMce, hut 
^Mrding only a moderate flane, threw a very great one kno 
the apartnoit, when a litde water waa if^eoled into the fire* 

These remarkable effieou have keen ¥try pfeaaiBgly illna- 
tratod by Mr. Saasoel Morey, in the various papers of his on 
this subject, printed in prece<&ig voluases of this Jonmal. 

My experience widi the tUMMfe-Isfamd oml has been limit* 
ed to a short period, but it seems hardly possibk, that there 
fikoukl be any mistake on the mun.pouits, most interesting in 
practice. 

1. This ^mthmeiiie i$ igmiied mtkoui iiffiadty^ by the 
same arrangement which is usual with the Peansjrlvunia coal, 
and it appears to he -^to eay no move) e fa a l ly rtombustiHe^^ 
I have nerer attempted tobnm itin.anopengrafte, andaiy 
impressions are iMrengthened, that tkU knot At ieot method 
of turning the antkraoitet^ afchougfa it is understood, that, fcy 
good nmnageawnt, diey ate made to hum in thb monnfr ; 
but many persons become dissatisfied and disuse their grades. 

2. The iest wetikod'ofburtUng ihii coml is in the vronfur-- 
nace^ or stove limed onmfire bricks A 

In ihismanner the fire is entirely at command,. and can be 
nmde tapraskiee, at pleasure, a miU or an intense heat* 

3. This cott^, msUess prtoiously dried^ hurm toith'an «6ttii- 
dtmt mid bright rodfieme. This fiame begitts to appear, al- 
fliOst as soon as the anthracite is thrown upon the ignited 
eharooal; within 15 or 20 nknUes it -is very -canspieuous, 
Undin-donUe that lime it >fills the fiuniace,nttd continues, ^- 
tlMMigb, after « certain time, idiminishittg, iUl die coalis«l- 
most iconsnmed. iat this particular, in which it was formerly 
consider^ w deficient, kieKceb* If the oonllms heen4ong 
out of thetnine, und Jias been kept m a day ^tnaticm, -it >wo«dd 
be welito &piiaUeit>occaA>nally withn little water : it ^ould 

* April 04. 'IiwistBdw My 4hfit4t f^iMart to-me to be more^Ma^ igait«d. 
t June 1. A cylinder of eoH iron has been, recently, tubitituted for a Hninff. 
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not, however, be more thm the coal can Uioroughly absorb 
and decompose, for any thing beyond this, would be injuri-' 
ous, by diminishing the combustibility of the liieL I find, 
however, that after being thorou^ly wet with rain, it bums 
freely. 

4. 7%e heat produced by the Rhode^hland anthracite ie 
intense. The seaton being so far advanced, I have not been 
able to compare it exactly, in this respect, with the Pennsyl- 
vania anthracites, and cannot positively say, that it p]:pduce0 
as much heat as the purest of those varieties of coal ; ' but 
when it is burning with great activity, I cannot discover ai^ 
material difference, as far as the sensible appearances, or the 
effect on the air of the apartments, would afford a criterion by 
which to judge. It is certain, that the heat is very great, 
and I have no doubt that it wiU be sufficient for every pur- 
pose of domestic economy, and ot the arts, to which it may 
be applied. 

5. TTie gas emitted hy the Rhode^Island coal^ is light oar" 
Vuretted hydrogen^ mixed, of course, with carbonic acid gas« 

I have not observed any odour of sulphur, when the door 
is opened to throw in mere fuel, and even when I injected 
water upon the hi^y ignited coal in the furnace, (as already 
related) although the flame burst forth into the room, and fil- 
led it with ashes, there was no smell of su^hur ; the odour 
was simply that of light carburetted hydrogen, and I have 
constantly observed diis to be the fiict whenever any smell 
was perceivable. 

I cannot say, that none of the varieties of this coal will 
ipive a sulphureous smell, but I have never observed it. 

It is stated by a correspondent, that having an entry stove, 
the tube of which, being without a cap and passing out at the 
window of a third story, was liable to be acted upon by the 
wind, the current was dbus, on a particular occasion, reversed ; 
the flame returqed downward, ^' passing under, through the 
bars of the giate, and curled up under the bottom of the 
stove, making a beautiful fringe of fire all around it, .which 
remained for some time : a smeU was perceptible, but only 
slightly disagreeable." A similar occurrence, when the fur- 
nace was charged with Lehigh coal, produced so di8agTeea<* 
ble a^onell, that it became necessary to ventilate the house. 

This difference in the smell of the gas from the two kinds 
of coal, I have observed : where there is a good draft, it is of 
no practical importance, and where there is ap intermitting 
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Mie^ these will always be more or less of inconvenience, and 
there may be even danger, as the gases emitted by bo^ de- 
scriptions of fiiel are deadUy. 

6* The Rhode-hland anthracite produces a heat of long 
coniimtance. 

Here, again, I mnst remark, that not having had an op- 
portunity to bum this fuel in the severest weather, I cannot, in 
this* particular, compare it exactly with the Pemisylvania an* 
thracites, but I have perceived no remarkable difference. 
The furnace being filled at 10 o'clock P* M«, bums through 
the night, maintains the apartments at a comfortable tern* 
temperatiure,* and contains ignited coals at 6 o'clock in the 
morning, sufficient to reestablish the fire, without any thing 
added, exc^t more fragments of the anthracite. 

8. In general^ the Rhode-Ieland anthracitej although dis-- 
similar in appearancey is very similar in its effects^ to the anr 
thracites of Pennsylvania ; and the remarks made in the no- 
uce in Vol. X. may be considered as substantially appli- 
cable to both. I do not mean to interfere with the claims of 
proprietors, or with the preferences which '(unconsciously per- 
haps) are influe)iced by local considerations. In a national 
point of view, all these anthracites are to be regarded as emi- 
nently valuable ; they are a vast treasure to the community, 
as well as to the proprietors, especially as most of the beds of 
bituminous coal are remote from our maritime regions, with 
which the anthracites of Pennsylvania hold an easy com- 
munication, by rivers and canals, and the coal of Rhode-Isl- 
and is contiguous to the sea, so that being once on ship board, 
it may easily be conveyed to any place accessible to ships. 
Our territory is rich in mineral combustibles ; the east in an- 
thracite, and the west in innumerable mines of bituminous 
coal. 

Characters of the Anthracite of Rhode^Island. 

' The Colour is steel gray— ^^atly resembling that of 
plumbago, to which substance it often approximates. 

Many of its surfaces are covered with a thin film of a sub- 
stance not to be distinguished from plumbago, as it has the 
same lustre and softness, and stains the fingers and marks 
paper in the same manner. A true plumbago is found occa- 

• 60 to 65 degrees in the morning^, when the thermometer out of doors is 
90 degrees. 
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dbiially among* the skites which acecmipany* dits aot)i#ft« 
cite.* 

Change of colour does not appear to be a comoMHi inci* 
dent of the Rhode<-Isk«id eoal. Its cohmr is remarkably 
permanent. Atmospheric influence, including the various 
agencies of temperature, electricity, Sue* aided by chemical 
actioB, often extenids mai^ feet and even fiuhoms into the 
solid materials of rocks theinselvest ; so this coal is often al* 
tered in the same manner, and ^e seams are then lined with 
red QOdd of iron, ^ving fresh pieces a mottled appearance. 
Such masses are, however, always liffy, while those that are 
soHd, are, in a great measure, firee from these appearances. 

Play of colours is, I believe, never obseiwed upon the 
Khode^Island anthracite, at least to any degree diat is re^^ 
markdl^le. The beautiful hues et the iris, so commpa in the 
Pennsylvania anthracites, are i^ vain sought foi^ in that of 
Rhode-Idand, at least in any ^lecimens ihpMt I have seen. 

OccaeiMialty there are thin v^s of pyriles, wludi, by their 
decomposition, produce both change and play of colours an a 
small degree, and to a moderate extent. 

l%e luitre of diis coad is senn«meta)lie. In ftesh and ^- 
tnjured qfiedmens it is diining, and even sometimes splen^ 
di^, and in such cases the lustre is composed of the metidffic, 
the vitreous and the resinous, united. 

* FrofiMtor y«ntnea*« sMriftU of t|i« «iitfaracH«.Qf WiQderI«3«9<l, 4w4 oT 
verenU TiuriflUec of plumtiago, (Vol. X. p. 1, 1(H— 5 Vf4 6, of ihU tTournal) 
erinces that there is no conMiituiional diifereQce between these substances, 
wbiofa conlam ibe ssne coostitaent parts, ▼aryiogf o»lj in proportion. Car* 
ho* ie^ms to ibe the oidj tmeniiai inf re4ieiftt ; the iron^ mg^evniiB, ff^e^, 
alvmine, &c. beip^ only Accessary ing^redients. It is possible that iron roa^ 
be essential^ but it is in small and variable quantity, and its variable propor- 
taoa mlUlatCf against Ae idea of its hcint: in tine chemical conhin^cio, witb 
the carbon. The absence of bitumen from the anthracites is the essei^tit^r 
point, in which they differ from the common or bituminous coal. The car- 
bon appears to be in the same condition, substantially, in which it exists in 
the diaqnoad, and were it <iceed «nl«r«ly from liaireigp iiib*l|U»c«B, and crys- 
taliaed, it would be diamond. 

I am not aware, that plumbago has ever been burned in furnaces, for the 
porposeof generating heat, for. domestic eccMaQmy,.or ii»r thajiurposffs of the 
arts, but after w,bat wepow see^lpne^ ww^ry 49iy, jrifh AptlirAcite, it ifi prpb^- 
ble that 4>lumha^o might, frere there any inducement, be consumed {p fur- 
naoes, l>nrning with intense ignition, like the anthracite. h» coml^ustibili^, 
m chmaiciil oKpciapimiiMu bM long itfif^n M^owpj m^s<^ one ntm ^qfnes^i;^ 
Ibe cQipbvuitibiUty.of.tbe.diamonfl. 

Although it is probalfle tt^at the veiV dense aggregation of ^is substance 
wouM pnnuBt its bunMog in 'Icimaces^Xweve it possible 4o accusaulate a iiif- 
ficient quantity, and to prevent such small bodies from choking the draft) 
the whole world now knows, that it bums in the solar focus, and rap^iPy 4» 
the focus of the compound blow-pipe. 
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Many pieces resemble, very strongly^ the cotepa^t mag'- 
netic iron stone ; otfaeif in the kind of lustre, ^pproiimat^ 
toore to pitch stone and semi opal^ 

The hardness is ttioder«te : it is scratched by a knife, and 
the powder is black ; by intense igtiition, h becomes hard 
^ough to scratch glass. 

The mean specific gravity is 1.75, but there is tomHAerik^ 
ble variety ip different specimens^ 

It heeomes electric by nedt^ S6 Ks to m6vb a delicate needle, 
suspended by a thread, but it is not rendered electric by friction. 

Its struet^tre is slaty and columnar. 

In the direction of the schistose rocks, between which it 
lies, the structure i^ slaty, but it is separated in the opposite 
direction) into innumerable columnar masses, so that a con^ 
siderable piece has a strong resemblance to a group of basalt 
t^r trap rocks, presenting a series of vertical fronts and ir- 
regular cohimos retreating, by escarpements. In conse- 
quence of this stnftture, this coal breaks into cubical frag- 
ments and paraOelopipeds* and not intor wedge-^aped 
pieces.* 

It Appears probable that the seams, vertical to the slaty 
structure of this coal, have been rendered more numerous iahd 
more evident, by the injuries which time has effected, upon 
the upper strata, but it il scarcely credible, that they should 
have been produced in that way^ and they therefore belong, 
«i8 it would seem, to the original structure of this mineral. 

TTie fracture is contact. In using the word fracture 1 
here refer to the aggregation of ther part^, that are interposed 
hetiv^n the' seams depending on the structure already point- 
ed out. These parts present a multitude of small soUdsi 
trhich have a different structure'in opposite directions. Par- 
allel to the slaty structure ^ the fracture of these little masses is 
very compact, and s&ghtly granular, like the most compact 
iron ores :. but in the other direction it is smooth, even, al- 
most specular, m:id not unfi«quently inclining to tad con- 

* ThiB peculiarity of stnictare has an imporfUit effect on the conbosfibili- 
tjr of the coal. When it ia Uirown into thefarnace, it it not prone to become 
choked : the pieces lie so that the air readilj finds iu wmy amony them, and 
for this reason, as well as otitersi this anthracite kindles easily and barns 
freely, and is less apt to become choked than the Pemnylrania anthracites. 
The small coal, also, is easily burned. If it be introduced, when the Itimace 
is active, it burns readilv, for even the smtfll prismatic fragments lie so loose- 
ly, that the current of air passes freely. Very little of this coal is, in the 
breaking^, reduced to powder, and for this reason there is not much loss in 
using it. 

tOL. I#— N<K 1. 12 
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cboidal* A similar fracture is sometunes observ4»d numingf 
in a diagonal direction through these small soUds* 

It is not improbable that in exploring far dus anthracite, it 
will be found, that the masses which ccmie from the greatest 
depth, far removed fit>m. the action of meteoric causes, wiD 
be found to be more firm and conqpact than any hitherto dis- 
covered.* 

Con^OiiHon. 100 grams contain from 00 to 04 grains of 
carbon, the rest being iron and earth. (Meade.) 

100 grains contain caibon - 90. 

water 4.90 

oxides of iron and 

manganese 2.50 

loss 4a ' 



100 
In another specimen, 

100 grains afforded carbon 77.70 

water 6.70 

sikx * 8*50 

oxides of iron and 

manganese 7»10 
althnine, a trace 



100 
(Vanuxem.) 
The ashes are not more abundant than in the Pennsylva*' * 
nia anthracites. They are of a reddish brown 'colour, and 
are readily taken vp by the magnet A true furnace slag is 
formed during the ccHubustion, and requires to be removed, as 
it impedes the draft. Tins dag is principally of a shining 
black colour — ^it is partly compact and partly cavernous, and 
masses as large as a pea are instantly lifted by the magnet. 
The powder of the coal before combustion is not magnetic* 

* It U very carious, that, ootwithttandioir th« peculiar stmcture that bat 
been pointed out, the Rhode-lslaad. anthracite ii verpr hard to break, ezftpt 
When the masiet are thin. A cubical block, measuring about two feet, each 
way refitted the heairy blowi from th« head of an axe ; il wai diflicult even 
to MTer the pleres, by ufing the edge of thw iottrument, and it be«me ne- 
cessary to apply stout iron wedges, driren by a beetle. It is difficult ako to 
break th« imaUer pieces, with the poker, when th*y are ignited m the fur- 
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Chemical Ckatmctert* These have been ahready svffident- 
ly indicated in the preceding remarks. It remains to be ob- 
served that this anthracite xlecrepitates when thrown into an 
ignited furnace, but not so powerfully as the anthracites of 
Pennsylvanipu • 

< Foreign bodies. I have seen in the Rhode^lsland coal, 
only small portions of- pyrites. Between, the seams of this 
coaly there are.found tlun veins or films of greenish talc, gen- 
erally not Aicker than the blade of a pen-knife;— chlorite 
and quartz are found in the same situation, and these foreign 
bodies, in addition to the earths which appear to be com- 
bined or mixed in the coal, and to the iron, contribute to form 
the slag. Asbestos is found in the slaty rocks, accompany- 
mg the coaL These slates are not bituminous, but they are 
often impressed by ferns, (and other plants,^ and these copies 
are in many instances singularly bokl and msdnct. 

Characters of the anthradtet of Penmyhania. 

Having, in die last volume of thb Journal, written radier 
fully as to the general characters and economical uses of this 
coal, it remains to state its characters as a subject of scienti- 
fic mineralogy. The slight difibrences in Ihis anthradte, 
firom the various localities, are scarcely apptedabk, and in a 
scientific view appear to be unimportant . . 

The colour is black, and in this particular, there is very lit* 
de variety : in some specamms, it perhaps incUniis a little to- 
wards gray, l>ut the nUflkrence is scarcely percqidble. 

Chawe of colour. Lake the Rhode-Island cod, itap* 
pears liable to veiy little change of eokyur, nor: do we observe 
in its seams, any of those marks of iron rusi that are soxom- 
mon in the 4>ther, and which give to many of the fingments, 
a coarse and unsightly afqaearance, far reilioved fifom any 
thing that most persons wcnud suppose, to belong to a combns* 
tible body. 

Play ofcolauirs. There is not in this anthraicite any thing 
fike the chatoyement of Labrador feldspar, adularis^ fire. or 
Carinthia jmarbk, &c. — ^but a splendid irideseeoce often 
adorns the suifiices, exposed by fracture, and it appears to 
have arisen firom the infiltration of . water, charged with iron, 
derived probably firom Ihe decomposition of pyrites. 

Whatever may be the nature or the origin of the colouring 
matter, few minerals equal the Pennsylvania anthracites, in 
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4ie richness and beauty of these ac}ventiti#as colours. The 
most brilliiint are blue, green, yeUowandred, which, being 
disposed in ch>ads and bands, upon a ground of brilliant 
black, form a combination rarely surpassed in beauty.* 

The lustre is resplendent and vitreous. • There is a very 
high natural polish, which, united with the black colour, im- 
parts to this substance, singular beauty. Its aspect is very 
much like that of obsidian, and from its appearance, we should 
sooner take it for a vitreous than a carbonaceous eonq)ound.f 

Hardness. This anthracite is impressed by the' knife, but 
it wears files and saws, thus evincing that its integrant parti^ 
«les are hard. The powder is black, and soils the hands like 
charcoal. When the fragments, such as are used for hum- 
ing, are freed by washing and wiping, from the fine diist of 
the coal, wliicb adheres to them, they then cease to soil the 
fingers, and will not tarnish even white paper, (Mr clean linen, 
althou^ impressed upon the surface with considerable force.| 
By strong ignition, lins. anthracite becomes hard enough to 
scratch glass. 

The mean specific gravity is 1.55. The Schuylkill varietj*^ 
appears to be a httle less ; about 1.52 ; and it is very possi* 
ble that an examination of a greater variety of jMeces would 
present also more variety in the results. 

The structure is tlaty^-^j^^parentlyy in the direction of die 
Strata, (for I have not seen it in place.) In many specimens, 
this structure is very striking, and in aJl that I have seen, it is 
easily traced, sometimes with slight flexions of the layers, 
but in general they are 'straight. There are, however, no 
traces of the columnar structure, in the cross direction $ a pe- 
culiarity that is so remarkable in the Rbode-Island coal., 
The slaty structure may probably be regarded as the result 
of the general geolo^cal laws, that influenced the deposition 
of the coal, conndered as a member of the series of rocks, of 
that peculiar formation. 

* I haT» Mleetod Bpeeineit after ipechpen from the fragments tbat-were 
i^nt to be thrown into the furnace, until the shelves were incumbered and 
the least beautiful were at length committed to the l&re. 

i One b tempted to save from the fire, many specimens, even when not ir- 
idescent, until they accumulate to an inconvenient degree. Few of the spe* 
cimens in cal^inets are equally beautiful, and f am not informed of Ihe exist- 
ence of any anthracite, which admits, in this respect, of comparison with 
this. 

X This is true, in a degree, of the Rhode-Island coal, hot |t is moch les* 
remarkable in this pacticnl«r. 
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The fractured u disdnct Amg. Thii u eompaety if the 
division pass in any other direction than in that of the shistose 
layers. It is the variety of the compact fracture, wUch is 
cidled conchoidalf and it is remarkably perfect and beaudful, 
having often the wrinkled appearance of a shell, similtr to 
what we observe in obsidian ; the surface is otherwi^ veiy 
SBzoodi. 

' The form of the fragments is generally wedge-shaped, 
with sharp edges, and tl^ pieces are very irregular, no two 
being alike, although they have a general similarity. The 
fragments are shaped very much like those of giln-flint aiid 
obsidian, and djiey rarely approximate to cubes and prisnw*^ 
This coal is veiy britde, and breaks iq the furnace mii^ more 
easily than the Khode-Island coal. 

Comporition af the Lehigh ^tAthracite. 



Carbon 




90.1 




Water 




6.6 




SUex 




1.3 




Alumine 




I.I 




OxkkBofiroDand 


manganese 


0.2 




Ixiss 




8 
100 








(Yvnuxein 


•) 



Chemical character^, 

The account of these properties was anticipated in the for- 
mer paper, and in my experiments, published in tlus Journal 
in 1823. It may be remembered, that I found the anthracite 
of Pennsylvuiia a very poor conductor of galvanism, while 
that q( Bliode-lsland was a good one. 

The difference arises, apparently, from the smaller quanti- 
ty of metal contained in the former. This is apparent, also, 
in the light gray colour of the ashes of the Lehigh coal. 
These ashes are only slightly magnetic ; those of the Schuyl- 

* In thii ret pect, th«. PennsyWanUi anthracite differs froai that of Rhode- 
Jsland; There it, for this reaion, a greater tendency in the Pennsylrania 
coal, to become choked in the furnace ; it requires more care in patting it in , 
and the small coal is more difficult to burop I have mentioned, in a preceding 
note, that the small coal of the Rhode-Island anthracite bums with ease, and 
rarely iaspedea the draft| if liitrodnced when the fire is actire. 



Digitized by VjOOQ IC 



94 AfUhrwie Coal of Rhode^hland. 

kill coal are however much more magnetic, and the d9ig$ 
which form in the ftiraace, a^ respectively much more mag- 
netic than the ashes. The ashes of the Schuylkill coal are 
of a reddish colour, not unlike those obtained from the 
Rhode-Island coal, and it is not improbable that the colour U 
owi^gLto the same cause ;— although I am not.aware that any 
analy^s of this coal has been executed. 

Foreign Bodies/ The structure of tbis coal is so close 
thtf there is not room for any foreign body to be interposed 
in seams, which in fact do not eiust, except between the great 
masses of coal and the contiguous layers of strata. There 
IS rarely on these surfaces a plumbaginous aqpect, and when 
it exists, it is less remarkable th v in the. Rhode-Island coal. 
The only foreign bodies that I have observed in this antbrt- 
cite, are some portions of pyrites, generally small— «ome of 
them cupreous — mpm frequently dis^uit spote and layers of 
carbon, exhibiting the precise appearance of vegetable char- 
coal. Its structure is, generally, in fine fibres ; it is nearly 
ipithout lustre, and presents a strUdng contrast to the brilliancy 
o/ the surrounding anthracite. 

The slates, which are contiguous to this coal, abound with 
distinct and beautiful vegetable impressions, as described by 
IMjr* Cist, in his memoir, in Vtil. IV. of ihis Journal, to which 
I refer for the geological relations of this coal. 

Miscellatieous Remarks. 

Where the conducting tube, that connects the fiimace with 
the chimney, is vertical, it appears to be strictly true, as stated 
in the former memoir, that it needs litde or no cleaning* 
But I find that where there is a considerable length of hori- 
sumtal tube, the ashes, transported by the strong current, ac- 
cumulate in ^considerable quantity, and although they are 
entirely incombustible, and therefore conkpletely different 
from the soot of a common chimney, it is requisite to. remove 
them occasionally^ Once, or at most, twice, in the course of 
the season, will be sufficient. The tube must be taken down, 
carried out of doors, and the ashes poured or jarred out, 
pimply by rsdsing the tube on end. As they are entirely 
dry^ they run out as sand would do. Their colour, modified 
by the black dust of the coal, is darker than that of the ashes^ 
which fa^ through the grate. 
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The asfael of the anthracites are recommended in Say's 
Entomology, as being useful in destroying the worm that 4n- 
^ts. die roots of the peach tree.* 

Some persons suppose, that fire, maintained by the anthrtt- 
cites, must, on accoont of the intense heat which die com^ 
bostion of this fiiel produces^ be necessarily o^yressiHs. It 
is tme, that a degree of heat may easily be generated, in this 
manner, that is greater than is agreeable or oseful. But an 
energetic agent should not be rejected for- the very qualiQ^ 
which, when properly regulated, constitutes iu peculiar excel- 
lence.' It b hard to push on the sluggish, spiritless horse, 
but the generous courser is easily regulated by bit and bridle^ 
and, aldiough cqiable of rapid speed, readily submits to a 
moderated movement. 

All that b necessary, to avoid the inconvenience aUuded to^ 
is to place the stove in the proper dtuatioiH--to regulate the 
supply of fud and the draft of air, according to the weather^ 
add to open and shut the doors of the rooms, as may be ne^ 
cessary • In the severest weather, it may sometimes be neces- 
sary to close the communication with eveiy room, except one, 
until that room is brought to the desired ^mperature, when 
another door may t>e opened, and a second room warmed, 
and so on, until we rekch the limit of energy belon^ng to the 
means in hand ; for, even thesoithracites are not omnipotent 
in subduing cold, and those persons will be disappointed 
who eiqpect every apartment of a great house^to be heated, 
like a fitting parlour, by one fire, perhaps fifty feet ttom smne 
of the rooms. Th^ air of a ccmaderable number of rooms 
may, however, be agreeably tempered, and two or three that 
are inmiediately contiguous to the furnace below, and as 
many more at die head of a stair case, at whose foot the ftiK- 
nace stands, may, (unless when the weather is severe,) be e£» 
fectually warmed. 

It is suj^sed by some persons, that the anthracites must, 
of course, be out of the. question, in the mild weather of 
soring and autumn. On die contranr, the anthracite fire, 
(I speak of it as sustained in the lined mrnace) is particularly 

* *\ Mr. J. GilUams has certainly- derived ^eat adrantage from the use #f 
Um cindcrt of the caannon anthracite, which is now to generally Introdoced 
as a fnel ; he open* a smaU hasin armnd the tmnk of the tree, and fills H 
with the cinders ; he informs me that the trees thus treated, have assumed a 
more healthy appearance than others, and they are not at aD infested hy 
this destnictire insect" (Say's Entomology Art. Egeria Esitiosa.) 
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(igreeable in such weather. This day, (April 16, 1826,) ha^ 
been one of that description ; the thermometer, out of doors, 
being over 50^ of Fahr. A small fire of the Rhode-Island 
anthracite, from four to six inches in depth, and sometimes 
burning freely when there were not more than two inches of 
coal, dlie inner doors being open, has diffused a mild and 
agreeable warmth through nearly the whole house, pervading 
a space of more tlian eighty feet in lengdi, thirty in breadth, 
and twenty in height. 

In this manner, the family are enabled to oeciatpy apart- 
ments, where they could not otherwise remain, without sepa^ 
late fires, and they pursue their various avocations dispersed 
freely, as in summer. To produce this desirable result^ all 
that is necessary, is to regulate the fire with a little more eare^ 
much less, however, than is necessary under similar circum- 
stances, with open fires* The fuel must be supplied rather more 
frequently than in winter,- and id smallei- quantities, perhaps 
once in two hours, and the register drawer must be kept most 
•f the time shut. It is a mistake to suppose, that the anthracite 
fire will go out, unless there is a great mass of fuel. What^ 
ever msy be true pf the open grate, this is not the fact in the 
dote stove ; and ify at any time, the fire has been suflfered to 
decline, to diat degree (as it sometimes happens) that the 
adding of more anthracite woold extinguish instead of re* 
living it, then it is necessary to introduce a fittle charcod, 
and in a few minutes, it wiH be in a ccmdition to receive the 
anthracite and to lundle it anew. It rarely happens, how- 
ever, that it is requisite to use charcoal,r except once in the 
day, that is, on kindling the fire in the morning, nor it it ne* 
cessary even then, provided the fire has been suffered to burn 
through the previous night. For the warming of large es* 
tabfisbments, hospitals, asylums for tiie insane, churches, 
colleges, hotels, &c. and where it k important for the pre^ 
servation or recovery of heaJtii, to have a uifiform tempera- 
ture, reffulated even by the thermometer, the anthracite must 
be an admirable fiiel. With this aid, it would be very possi* 
ble to establish in New-England, or in Canada, the climate 
of the Azores, of Madeira, or of the West-Indies. Even in 
countries where very active fires are not liecessary, but where 
ihe climate is, for several months, too cold to admit of doing 
without them, as in the middle and even in the southern 
states of this country, the anthracite, especially if burned in a 
filr^-room above, or in the cellar, (a space being appropmtei 
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to l|it{s ebjeetyl wouM idbrd fttid dfiflhse throagh a large es^ 
ikJblishfttent, Uiat mild tem^n^re, which is so favourable, 
hc>A (o heateh anil tomfert. In regard to the pleasantness 
and iftifily df dits feel, as it may serve to answer the enqiiiriet 
of other lamlBes, I take the Bberty to mention the ^xperi- 
itnce of my own, Airing the last six months ; in whidi, (ex^^ 
tept for eookhig,) we have scarcely nsed any other fueL At 
the same pnc#i we family wpnld now gready prefer tjie an- 
diracite, to the best wood. The nniform aqd permanent 
beat, its ditfhsioti through several apartment^, atiq the con<> 
liecliflg hails and {^asisages, thus giving in winter, the freedom 
and space of silmin^, the diminished liability to catch cold^ 
because we hafve^ot to encounter currents of qold air in the 
sitting rooifis^ and to be imikl^rsed in a frelnnng climate, in 
the halls ; the finsedpm from smoke, and, b\ a great measur^, 
from ilshes and effluvia, the perfect security from fire, the 
greatly diminished rouble,, hardly any attention being re- 
tqttired from die females of the house, the economy of carpets, 
Specially isiroitnd the fire place, and the economy of money, 
since this fuel affords a given amount o^ heat at a lower ex^ 
Jiense than any other : all these advantages conspire to recom-^ 
mend the anthraeite lliel to genetiil tise, in all parts of onr coun-» 
try accessible by water;* I have a high opinion of the value of 
Ae bituminous ^oal, and it would be vieiy desirdble that more 
mines of this fuel should be discovered, east of the Alleghany 
ntonntains ; bttt if the election between the two were left to 
us, we should not hesitate to prefer the anthracite.* It is 
very happy that, HHiile central Pennsylvania is so richly stor- 
ed inth this combustible, New-England has alsd an abtihdant 
l6ca( resource in the mines of Rhode-Islslhd* The anthracitef 
is found also at Worcester, whtdh it is expected will, ere long, 
be connected by a canal, with Providence, at the head c^ 
K^raganset Bay. The same geolo^cal formation in which 
the Rhode4sland mines sire found, extends to Boston and 
elsewhere, and very possibly, iht anthracite may be found in 
other places in this regioh. 

The great valley of the Connecticut, also, admits (at least 
in part,) of the existence of the anthracite, as well qf bitumin- 
ous toal, and many traces of coal of various qualities— ^en- 
ernily, however; of the bituminous kind^^^have been found in 
widely dispersed parts of this district. 

♦ My own impresgioas were, at firgt, Very difijerent, until obMfTStiMi and 
cxperiefnce convinced nfe, that my earlier viawa were erroneoaf . 
VOU I.-^NO. 1. 13 
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The anthracite furnaces are fiable to an incMvenieace!^ 
which is easily prevented, if attended to in season. The 
semi-viti ified matter, composed of the impuritifes of the coaly 
and which forms the slag, accumulates by adhering to the 
fire-bricks, with which^ by partial fusion,«it ibnas a firm un- 
ion. It should be renaoved by the poker every morning,, 
when the furnace is cleaned : it is easily done from day to; 
day ; but if neglected, it increases to an inconvenient degree 
-•— tbickens the lining all around-T^narrows the place for fuel 
and draft, and much diminishes the power of the fiimace. 

Even when thus accumulated, it can be removed by taking 
o^the top of the furnace, and placing the straight poker with 
its pokit upon the excrescence, when it is made to break off by 
the blows of a hammer, taking, however, a tliin film of the fire- 
bricks with ify but not injuring them materially. 

Appendix^ May^ 11,1 826. 

I have been just favoured with a copy of a memoir, by Mr* 
Marcus BttH, read before the American Philosophical Socie- 
ty of Philadelphia, April 7, 1826 — entitled : 

" Experiments to determine the comparative quantitiei of 
Heatf evolved in the combustion of the principal varieties of 
wood and coal^ used in the United States, for Fuel ; and also 
to determine the comparative quantities of Heat lost hy the 
(ordinary apparatus made use of for their combuitionJ\ 

This memoir is the result of a long coarse of experiments,r 
evidently conducted with great care and skill. It is replete 
with interesting information, and is to be regarded as one of 
tiie most important contributions of science to the arts and to 
domestic economy^ which has been made for a long time in 
tins country. It is worthy of being carefully studied, both by 
scientific and practical men^ and for the sake of the latter 
class, it might be well if any analysis of this elaboij^te and 
detailed paper, jpresenting, in a lucid and concise form, the 
practical important results which have been obtained by Mr. 
Bull — ^were prepared for extensive circulation. 

I cannot discover in the memoir of Mr. Bull any import- 
ant variations from the results which I have presented. 

Mr. Bull finds the specific gravity of the anthracites con- 
siderably less than they were found by me, and less than they 
are stated to be by systematic writers. Whether this is imputa- 
ble to variety in the weight of different specimens fi-ora 
4he same mine, or to inaccuraciejs in my experimejjits^ I caa-^ 
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^t^ at '^present decide** Neidier is it in my power to aay 
^hethemhe Rhode-IslaMtcealis g'^n^ralZy inferior to die Penn- 
t^vania anthracites, in its power ofimpartimg heaty or whetit- 
«r tke deficiency foond by Mr. BuH, 4>f 28 parts in 99, was 
imputabk in whole or in part, to accident in the selection of 
the spednMs. It is stated by those conversant with the 
nines, liiat diere is in this respect, much variety in die coal 
of Rhode-Island, ^ould it prove on farther trial, that the 
Rhode-idand cod contains less combasdble matter, tmder 
Uhe Mme weight, the price in the market will of course be 
aegolated accordingly. A (fiffsrence it b very possible there 
may be on this point, in favour of the Pennsylvania coal, but 
I should not think, frcHn any thing that I have myself observr 
led, thatlAe ^^ermg^ difference t» the large tcwry, wg^uld prove ^s 
great as the experiments of Mr. Bull would indicate, Althougl^ 
I have entire confidence in the acc^rs^y of those experim^its 
in the given case. 

P. S. May 17, 1826. 
It is proper to state, that on taking down the tube con- 
necting the anthracite fiumace with the chimney, aAer burn- 
ing the Rhode-Island cod, nearly three weeks, the accumu- 
iation of ashes was fimnd to be seriously greater than when 
the Pennsylvania coal war used. -The colour of ifee ashes 
was dark gray, almost black. It was partially magnetic, suA 
£ciently so to form a festoon between the poles <^ a horse ^oe 
.magnet, but the ashes were perfectly dry, like sand, and ad- 
lierad only ^^ery slightly to the tube. Should it prove to be 
the fact, dbat more ashes, arising fiaom impurities, or horn un- 
consamed coal, are diqxisited in tlie tube, #hen the Rhode- 
island coal is nsed, 'than when that of Peni^ylvania is em- 
ployed, it may be proper to enlarge the diameter of the todbe. 
it is probable, that in a vertical |;ube, very little ashes will be 

* Jane iS, 1826. My friend, Prof. Olmsted, has, «l my request, repeated, 
wHh a very accorattf apparatus, the experiments on the specific i^avity of the 
it 1. and Lehigh coal ;— the fonaer iie makes 1.77^ the latter LdS^corres- 
pondinr, in the one case, exactly, and jn t)ie other, nearly, with my results. 
Mr. Bidt gi^es, for the Rhode-Island cosd, 1.488, and for the Lehig^b, 1.494. 
We moyt impute tlMie diilefcaces, to variety ta^paelmens. 

June 9. A letter from Mr. Bull, tbii maaent raceifed^ in answer to one 
from myself, contains the following^ passage : — '* |n regard to the rarlationt , 
In our resulu, a« to the tp. gr. of the coals, it is very prebabfe, as you 
anggest, that it may h«v« arisen, io part, from the diSferedce in the sped- 
Ipens made us« of; but as mine were made potitively dry, and covered w'^^ 
a. compound impervious to water, my results should be less than those which 
Moald be abCaPMd without these, procaatioiis, as these coals, I believe, pre- 
aent fissures,' more or less, in almost *all insunces^ and particularly the R. 
lilaiidf hi which the largest variation exists. 



Digitized by VjOOQ IC 



bnt I aili persuaded Ihsi « larger ticwiiIufetiQg fftfie dniti dUit 
#liich has been intrcNhieed m PhUadelphia^ wo«M be adVisis-^ 
t«ge€N», wpeml&y #herediere b itoy owakkandble «xietat dT 
iKmacHrtd coramuiiioiilionv • 

I oagki pBfha|»«o add» tintt, at ibe dose of tbs-nHMiir aP^ 
|er the espeftence of more Ann six toonihs S find the edkc-^ 
lion oTU^t ashes upon the sides and ceifiog of the ^fKhfert*^ 
ments, soinewhal ^rt^tter than I had supposed wfaea Ibe t<^ 
whet ossay ma wnMkebt but there is no serioii& ineoDveoieBeebi 
as it u Easily drntfidrnwrn^ wati lemres teij^ fittte 
afti*. 



ARtr Vn. Proofs that general ami powerful curretU^ Xcwe 
iwq^t and worn the surface of the earA^ 

Ta PROFESSOk SILLIBIAN. 

SiKr 

Tfli&RE is oae c ii c a msu ii cc oonliected wMi Ae earA'sinr* 
face» which has «Dt| that I an aware oC been noticed^by an^ 
writer tmGeobgy. The sitrfaceofevety pordoriiofttifemilsg 
of rocky conposing the n«cleu» 6f Ihe earth, and ilhith has 
1^ b<9eB f jqposed to ibt action of the atmosphere, iis fouflMl 
<w>rtt yito saaooiiiy atid this fc yafly , w b cl t h or thecovensgof 
mrth be sballo^i or deep, of wliaiever qpecies of rotfc ih^ 
mass may consist^ tnr however unequal and irregvlar, miiy be 
Ibe form which it has tissmned* The c(mmion appearanceof 
^le snrihoe is U^ly iortificlalt as if wora down by soa«e perW- 
^fki bat not very deHcate agent* The harder parts have 
in some instances, especially wbeniormiiig veiiis in -a softer 
stratum, ibefeeliing of being polished^ bat tbe general chai^ 
acter of the surfaces, although smooth to the eye, is somer 
what rough to the touch, with shgfat grooves or channels, l-ull- 
ning in a uniform direction, very pearly north and south, haf, 
from a little west of north lo a fitik east <^ sooth* 

This fact has appeared to me a very striking and important 
wse, audit is a singular circumstance that it should not have 
been noticed by the namerous writers, who fative carefiiily hn 
Vcfs^gated so many cifcum^^ces connected with ^ <:hajijr^ 
es which ih« tparth ih8t»tt|id(Di^^ Tll^ae ckpa^os ha»a^ 
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iRngrs been considered « siilyect of deqp imnwtt, «iid Im^ 
given rise to didferent dieoriesy Jione ^rf* wbicb are mtiafaciory, 
and however we mxy be incMiied at tiiaesy in deBpair, to abao- 
dk>n^as bopcAwa^ iSaa inquiry in what manaeribey bave been 
brought aboutt ^^ will occasaonajly fiwce it»df ^ipon us. 
When we meet mi immense mass of rounded pebbles, at a 
.(reat distance from tbe bed of any river^ Qsy almost on the 
tops of mountainsi we cannot but peculate oo tbe question 
]mw tbiy came tlmte. 

It bus appeared to me that the most simple mode of account- 
ii^ f(Nr somCf if not all of these appearaimes, is the sopposi* 
lion that a change bas at some period tabetn plane in "die vo* 
locii^ ofthe earth's motion on bernxis. 

Tbe surfiice of the earth on 4he equator revohws at 4ie vale 
«f more than 1000 miles per hour, or nearly 1^00 feet per 
second, a rapidity of motion, of which it is mneasy to Seirm a 
very f>recise idea, without Gom|>aring it with oth«r velocities, 
wUch are familiar to lu. Thus it is gveater than 4hat of 
eeundi wfakb is estimated at 1 iOO fiet per second* and the 
•grea<s#^:iipeed of abaU* impelled by gtt^[K>wder, being about 
|700 feet per ^second, we may safely assume the velocity of 
>die rotai^ motion of tbe.eartb«t4he o^|oalor^'as equal ^ the 
^rcdocity oif -acannon balL 

Wehave w> idea of circular qmotion bearing ^my y r o p o i * 
tion to it« The surfaeeof u spincHe of ^ireeinches 4iametar, 
revob4ng 4000 ^mes a minute, passes Aroo^ inily SO feet of 
l|»aee f>er second-rA^amd a v^moI of wronf^iroa, of^neeAct 
^liametM*, will, itis said, fly in pieces befei« it reaches la^elo* 
-^yof^Oieet.'pw second. * 

Itis ^fue this efeet would be prodoeed Ml ^he wheel by the 

.^sntrifiigal >ibrfi% which acts with smaU ccmiparative power 

'pn ibe earib, 'on account of its vastly greater diameter. But 

llMi^re^pect to the water, floatiiig on the cardies smrfeoe, and 

held so fUteely balanced by the power ^f^gaavitatiooy it evi- 

de^Uy inti6t possess this same infpetHOusmotian widi the 'S^- 

idpartsof theg^obe, and should Ae Mt^ury motion of ^tbe 

earth suddenly cease, from ai^^cause-noti^ting equally upon 

every particle of this Aad, the whole mass of water not acted 

upon, would continue to rush forward with this inconceivable 

velocity, until overcome by oppesmg obstacles, or eshmisted 

bj^ continual friction, imd the counteracting power of gravita* 

tiotu Withciutpfetendifi^to calculate tfae^xtent of ia power 

40 ivenieBdotti^^iMijiii beiewMent'tbatli would be more tbaoi 
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sufficient for any conceivable purpose. Sapposiiig the soMd 
earth suddenly stayed, or even slightly checked in her diurnal 
motion, the Pacific Ocean would, as it were in a moment, 
rush over the Andes and AUeganies into the Atlantic, which 
in the mean time would be sweeping over Europe, Asia, and 
Africa. A few hours would cover the entire surface of the 
earth, except perhaps the vicinity of the poles, with one rusl»- 
ing torrent, -in which the fragments of disintegrated rock, 
earth, and sand, would be carried along with the wreck of an- 
imal and vegetable life, in one, all but liqtdd mass. The same 
sweeping flood which might be thussudd^y produced, l^ a 
'cessation of, or change in the rotary motion of the earth, 
might have been produced, equally, by the original commu- 
nication of tills motion, and the liiuddenness or slowness with 
which this motion should be communicated, would determine 
the violence of the flood. » 5 

The appearances presented on the surface of the earth ar6 
precisely such as we should expect after such a catastrophe ; 
^-the outer more friable strata of rock, torn out from the sol- 
id mass, rounded into boulders and pebbles ^i- every size, or 
crushed into atoms, according to their exposure and power of 
resistance ; tiie surface of the harder strata, not forc^ out eif 
place, as well as of those less exposed by their original positioh 
"beneath otiier strata, ground, pounded, worn, in the manner 
herein described. The disposition of the disintegrated po<^ 
tions of rock and sand, is conformable to this hypothesis, 
and reconcilable with no other with which I am acquaiBted*; 
'■^ — as the cement should by degrees lose its violence^ the moite 
elevated ridges, presenting the most powerful obstacles to tife 
course of the water, would first show themselves above its sur- 
laccy arresting at the same time, the more ponderous detail- 
ed rocks, together with the confused mass of pebbles and sand 
accompanying them ; the lighter portions of tiie latter wouM 
be carried oflT to a lower level, by the fisuther subsidence 6f 
the waters. Thus we find the largest boulders, with immen^ 
hills of coarse gravel, piled up in mountainous distiicts of 
country, frequendy nearly equal in height to the ridges of 
rock about them, except where the latter shoot up into sharp 
peaks. 

The appearance of the surface of rocks, in place, to which 1 
have alluded, appears to me, however, to be the most stri- 
king eircumstand^ in support of this theory, I have noticed 
this in isvery part- of New»-Eagland, and ef so marted and di* 
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Vided a character, as to leave do doubt in ray own mind of 
its univeniality, but it mav not be every where so obvious. 
Our hills showdieir hard prunitive faces wherever a new turn- 
pike requires the removal of the natural soil to any extent, 
and this hardness of suriSeure withstands for a long time the 
action <^the atmosphere,— while the softer rocks, which show 
themselves most frequeitfly in alluvial districts, by a short 
exposure, lose every trace of the original character of their 
surfaces.* 

.^ The long cvdtivatioD of the populous parts of Europe, may 
Slave tended to change or conceal the character of the surfe- 
ces of those rocks which are most accessible. It may also be 
olnierved that the direction of the marks caused by this vio- 
lent friction, indicates a subsequent change in the axis of the 
earth. Now the parts which were near the poles at the time 
of this revcdudon, would be little acted on by it, and would 
probably shew few if any of the piking marks of friction* 
A thorough examination of the surface of rocks in the dif- 
ferent parts of the globe, may enable us to decide what 
parts must have constituted the poles at thi^v period. Sup- 
pose the equator to have passed over the United States, and 
the revolution to have been towards the present north pole, 
according to tiie indicadons I have noticed, one pole would 
have been near the western coast of Africa, the other in the 
Pacific ocean. 

, The indications of a flood havmg passed over the conti-* 
nent of America, from no^ j|o south, have been noticed by 
different writers, whilst like indications in Asia are said to 
point out its cburse there to have been frohi south to north. 
it will be perceived that a revolution on the axis above as^ 
sumed, would produce that effect. A current passiltg round 
the globe, would of course flow in opposite directions, as re* 
gards the. points of c<Hnpass on its opposite sides. It is per- 
bsq^ idle to ^peculate on the causes which might have produ- 
ced such an event, as a change in the axis of the earth, or in 
the velocity of her diurnal motion — ^it is sufficient to say, it 
were as easy to the Almighty power which gave motion to 
the planets, as their original movement. It is obvious, how- 

* It it not however to be inferred that these indicfttions are coofiued to 
primitWe rockg ; they are no where more striking or more beautiful, than on 
the padding stones In this vicinity, the imbedded pebbles being worn down 
and polished as In the columns of the Halls of Congress in the Capitol. To 
account for this class of rocks, we tnust suppose this species of flood to have 
Sccmted more than once. 
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ever, dmt k h ptednfy the eflfeet to be expected, Amlci dMf 
earth €<mie in contact with a comet, altfaongfa eirer so sfightljr^ 
Dr. HaOey, ht «i essay on die causes of'the flood, written in 
1694, suggests that a change has lieen eflected in die axis of 
the earth, hy the shock of a comet, but he evidently mistaket 
die effi?ct to be prodaced by such an ^vetit. He tfUnks ft 
would have prodnced such ai commodon in the waters as would 
have caused diem to overflow die highest land, in consequence 
of their tendency to riish firoHi all parts of the globe towards 
the spot which received the shock. He probably calculated 
that this would result from die attracdve power of die comet, 
but this power bemg so excee<Hiigiy smatl, compared to the 
rotary impulse possessed by die waters, it is obviotfs that di€^ 
efl^t I iMve described must be the restfft of 9teh an dccuT'' 
fence* 

At any rate, the indkittioM I have pofaited out« ampear toi 
me deserving of paidcular nodce, and my object wiH be ctn- 
swered, shotdd this article attract to them the ittteotion of 
geologists. A. 

BostoHj Afril^ 1896. 



'Art. Vin* — An account of a new exploHve ef^ifie, ^ent^ 
Mtdttg* a power that maj^ bo mAsiituted J^ that of the 
eteem ei^gitu. By SAMUlfit MoftET, of Oxford^ N^ww 
Hamprinre. 

1K> PROFfifHSOR SfLLlM Afr« 

Dear Sir, 

Having accidentafiy diseovm^ dmt die vafMur of w^ 
ter and that of spirit of turpentine, wh»i mixed with a v^ffL. 
great proportion of atmospheric air, were highly ezplosive-^^ 
I have been endeavouring to produce therefrom, a useful me-' 
ehanieal power, and emt^racethe earliest convenient opportu* 
nity to send you an account, and the result of some experi- 
ments. I should hope they may, at least in part, find a place 
in your Journal. 

Alcohol may be substituted for watei^» or added to it ift 
any proportion. The vapour, and atmospheric air, if 
placed in contact, will in time unite, iLs Hydrogen gat 9oA 
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^mmo^ air do, wid become apparently as highly explosive: 
But the process by natural evaporation, would be too slow, 
t^en the use or demand was veiy considerable, unless the 
reservoir was very large, when it would then be inconvenient, 
expensive s^d un^e. It was desirable to prepare or manii* 
^cture the article as wanted. In time it was effected. It 
was als6 vefry desirable, (and there wSis not, to me, any appa- 
rent Veason why it might not be efli^ted,) to command or con- ^ 
trol the explosions', as we do those of gunpowder, although 
they are mnth more violent. Another most desirable object, 
^asi to unite in the «ame engine, if it possibly could be done, 
ihe efleict or force of the cfxplosion, with that of the vacuum, 
#bich always accompanies it, and that, without rendering it 
too complicated, expensive, ahd unsaib. By pursuing a 
course very analagous to that adopted for the use of gunpow- 
der, it was in a measure, or entirely, effected. 

The preparing part df the machine consists of a metallic 
vessel, or tube, so constructed, that a -stream or current of 
atmospheric aii*, may pass freely through it, together with the 
vapotir or gas to be made use of, both being Impelled through 
d space interrupted by short turns,- or other impediments, the 
object of which is, to blend, miic, or unite them intimately 
with each other, by which process they are rendered highly 
explosive. This apparatus admits of an endless vatriety of 
forms. A description of one follows, which is found to be 
perfectly safe, and probably as convenient as any. Make a 
Box of tin plates, four or^ve inches wide, and about fourteen 
Ibng^ and seven deep. Divide it*hdrizontally, into four or 
five compartments, l^ {partitions, which extend from one end 
of the box to within a short distance of the other end, so that 
the air, entering the lower part, will be compelted,by the 
partitions, to travel the whole length of thebojcj thrdii^h each 
compartment,' in its ascent to the top ;-^-^ivide these com- 
partments, by vertical partitions, runndhg the whole length 
of the box, Except at the beginning, or where the air enters 
and passes out, into spaces, about half an inch apah, iirhicb 
have the doilble advaaitage^ of effecting by their friction, h 
rapid mixture of the aif and vapour with each other, and al- 
so of preventing violence in the explosion, in the box, should 
One tike place; A short tube for the admission of air and 
other materials into the lower apartment, and another for 
letting out the explosive or prepared air from the upper one, 
each covered with fine wire gauze to prevent explosion, will 

VOL. I. — NO. 1. 14 
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complete the preparing vessel* Tbe opening to ihisioifr 
should be about two inches in diameter. 

The esplodjng part of the machine, also admits .of a great 
variety oi* construction. The following may serve as a con- 
venient one. Have a cylinder fitted with a piston or plung* 
er, andcion^ectei^ with a crank shaft, as in the steam engine^ 
let the lower end of the cylinder have a valve of at least haUT 
its <^ameter, opening outwards. This valve may be made of 
thin soft leather, of the same diameter of tte cylmder. This 
leather is to .be tied or fastened to the lower end of the work- 
ing cylinder, so as to form a continuation of the same. The 
lower end of the leather cylinder or valve, is to be flattened 
so as to bring its inner sides together, for about four or five 
inches of its length, and kept in that position, hy light ^rings^ 
attached to the two edges oif the flat part, placing it in a posi* 
tion much like tbat^of a bow and bow-^stnng.^ This valve \Sr 
supported, or prevented from being driven into the eylinderr 
}^y a plate of metal, oX sufficient thickness to bear the pressure 
of the atmosphere, arched or raised outwards, and perforated 
with as many holes as can be well made in it; the holes 
shovddbe firom aboi^t i to i an. inch in diameter. The end 
^the eylj^nder forms the abutment to this arched plate. An 
air valve, also opening ouitward, is ^xed in 4he side of the cy<> 
^nder, yasH }9»}ow the piston when down. A pipe firom the 
fkreparing vessel, )& inserted or attached to die side of the cy> 
^n4^r, at from i to ^ of the length of the stroke fi*om the top. 
TW pipe should be as short as h- c^n conveni^oily be, and it 
dtiottld be fiimiabed with ^^alve next the preparing box, tO' 
cot off the communication with it, m:id a small vs^ve about 
^^s^l inch in diameter, next the cylinder, to let the inJam- 
n^iable air pmm^c^^e with the flame of a lamp, so as tatake 
gre, and commnnieate by the trail to the charge in the cypn- 
der. These valve? al^ open inwards, but as the explosion 
fpe^ wjidb so lit^e i^sistance below, ibey are never thrown 
^pwairds. ^E^y IQure worked lixy beams op the cr^nk sh^^ a& 
1$ .aJls^ the air yalve^ or hy finy other convenient mode. To 
give a 4whle stroke, it ynil r(^(|uire two cylinders fitted wp in 
this way, communicating with the s»ne preparjic^ vessel and 
cr^Jk shaft. When yappur is mjtendbd to be used, piu a lit* 
tie ajcbhoji, 9V higj^ proof s^arit^. eithe^r alone, or widi tbe ad- 
dition (^*a small pcnrtion of spirit of tmrpenli^e^ onput inii{»r* 
it .of turpentine and water, pr other materials conveniently ca-' 
pable 01 eya,pQration, and the vapour of which ^s inflai^mable,. 
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^ben ittiacedmth atmospheric air, iiito die lower a^artittemof 
the preparing vessel ; die proportidq of eaclV is not very ma- 
teriid. Apply a small lamp, or odiei' heating sabsta^c^, to raise 
die temperature to about Blood Hftat, and plate tHri flanie of a 
lamp at Ae inflaming valve. The pistbii' b^ing down, in its 
ascent would form a vacuum uhder it; this is prevei^ted' by 
ope^lig die air vatve which supplies the cylinder With com- 
iftion ffir, nhtil the piston reaches the pip« from the preparing 
vessel. It' then closes, and the vapour valve supplies the re- 
mainder of the cylinder, through the pi^aring vessel, iHth ex- 
plosive air, andjust before the piston is tip, say about f of 
sito itich^ the vapour valve closes at the sahie time that the in- 
flimiiiig valve opens and shuts, thfc pistbti beih^ then still 
rising, di*aws or turns the flaiiie of the' lahiji* at the firing 
Valve, though' the opening irito the pipe, inflames die trail, and 
it is instandy communic^tted to die charge in the? cylinder; 
the explosion that ensues, drives out the air from' within the 
4!ylindar, through the perforated arched jilate aiiid^ leather 
valve at bottom, which valve instantly collapses and prevents 
the return of the air. The steatn, fbnned by the explosion 
aiid formation of the vacuum, is' condensed, by keeping the 
lower part of the e3rlinder eool, by sturrounduig if widi water, 
and sviflfering the vacuum to injecta small stream of cold wa-. 
ter nea^ the bott6n*-^which also keeps the' arched' plaie apd 
leather valv^ cool. A v&cuum under the piston, iiistantWfoK 
lows the' explosion, which descends by the pressure of th^ at- 
mo^here, and carries* the crank with' it, while the same pro- 
cess is repeated in the second cylinder; and the power is taken 
from the crank-shaft, or piston-rod, as in the steam-engine. 
When the temperature is low, smaller charges will p^duce 
the smne eflect, if a thin metalfic plate of the $ame diameter, 
of the piston, be introduced into the cylinder^ called the^ 
charging piston. It is fitted widi' a small rod; which moves 
throu^ a stuffing-box in the vmn piston, so tight that the 
friction will support its weight. Thid charging-pistoh is pre- 
vent from rising hi^hier than the vapour-pipe, by^ its end' 
striking against a stationary point, in its ascent,' and iforming 
a fArtltion between the compound air in the cylindier, and die 
common afmospherie air, thereby preventing so great a'niijs- 
ture of atmospheric sur in th& cylinder,' as to lessen the eflect 
of the explosions 

When the temperature* of the box is so high as tq give ofl' 
too great a proportion of vapour, the engine works better by 
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stopping entirely the working of the charing piston, bat not 
with so good economy. This charging piston should be ful-- 
\y perforated with small holes, lest by accident it should not 
rise with the working piston* as well as to let the explosioik 
pass freely through it, to clear the cylinder* Wire.gauie 
should also be placed between the vapour and inflaming 
valve, to prevent explosion in the box» should the Vji^our 
valve not close in time. When hydrogen gas is intended ta 
be used, an apparatus similar to Professor Harems compound 
blow-pipe, may be attached to the engine, to throw the air 
and gas, into the preparing box* 

A box of the form and size before mentioned, appears to be 
sufficient to prq^are air fast enough, with a small lamp, to- 
furnish from fifty to one hundred charges per minute, for a 
cylinder of seven or eight inches in diameter, having a tWQ^ 
foot stroke, the box being in use only one quarter part of 
the time ; it of course, would supply four such cylinders if the 
air was constantly blown or drawn through it. To keep up^ 
the temperature of the box, would, in that case, probably re* 
quire more heat, but it does appear, that the more rapidly the 
air is made to pass over the liquors, the more rapidly it takes, 
np vapour at the same temperature. 

The following, are some of the methods, I have successful-: 
ly adopted, in producing a power from this same source.^ 

I have caused the air, by the efieoi of the explosion, to hk 
compresjsed over a column of water to such a degree as tf> 
throw it to a great heighth and distance. 

I have, in a measure, revered it,, and by forming a vacuum- 
in a vessel above, the water would be driven up^ by the press^ 
ure of the atmosphere. 

' I have paused the explosion to compress, in a reservoir, a 
quantity of atmospheric air, and make use of that compressed 
air, for working an engine, similar to a double stroke l^h 
pressure steam engine. 

This mode will make it perfectly safe on account of fire^ a^ 
the compressed air may be led, in tubes, any distance, .be£>i*e 
it works the engine. 

Sometimes i have made a valve in the piston to open up- 
wards, and fill the cylinder below the piston with the pre- 
pared air, and when the piston is about halfway up. the cyl- 
inder, it is at the height of its working stroke ; the explosion 
then takes place. The effect is, l^at the quantity of air above 
the piston is nearly doubled ; its elasticity -or force, is sdaet 
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l^rcirtly increased^ by a great increase of its tenperature, it 
now reacts on the pistan, while a vacuum below, adds greatly 
to the effect. This mode actft with great energy in a small 
space. 

I have attached to the working piston, thin tubes, about f 
of an inch in diam^er, open at top, each one of which is di« 
rectly over and enters one of the tabes of a condenser, at- 
tached to the bottom of the cylinder, which tubes are f of an 
inch in diameter. The prepared air, as usual, is let into the 
cylinder near the upper end ; as the piston rises, it fills with 
tte prepared air, the iqsper part of the tubes, and the spaces 
around them^ and when the piston is nearly up, the ei]>losion 
takes effect, but the tubes prevent all violence. 

At> or near all of those springs, which are constantly giv- 
ing off h3idrogen gas, engines may be erected (substituting 
the gas for that 4>f the vapour of tl^e liquors) to work con- 
stantly, for every desired mechanical purpose. The engbies 
can be placed in any chosen situation, by only conducting 
the ga^ through tubes, and if desired, the air and gas may 
pass in due proportion through the tubes together, which, 
with a few short turns, will insure its suitable preparation, 
although the distance should be short. 

The explosive vapour engines will work without any fire, 
when the temperature of the weather, in the sun or in the 
shade, is about 80 or 90^, provided the charge be inflamed by 
the electric spark. With a due proportion of edier, accord-; 
iHg to the temperature of the weather, it is probable that the 
en^ne will ifOrk at any time, widi onty a lanip to inflame the 
charge. 

The less is the proportion of alcohol the higher tempera- 
ture will be required. So again, the more turns, back and 
forth, the air makes in contact with the Uqaor, in the box, 
the lower temperature will be required to prepare it. If the 
temperature of the box gets down to about 70^, the spirit of 
turpestine refuses to come over at all, or at least, in suffi- 
cient quantity to give energy to the explosion. I have late- 
ly substituted a plunger, in lieu of the piston, and attach the 
stuffing to. the top of the cylinder ; it works well and is more 
convenient. A small bellows is convenient in putting the 
engine in motion, or the explosive air may be blown into the 
cylinder, and inflamed, to warm it, and commence the opera-r 
tian. 
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A verjr easjr mode, t&try wi experfanent, for th« piii^^iMd 
oTprepcuriiig' this expferive air mechanically, id t<>* have made 
a few feet of inehtobes, of common tin pla«e. These tiibes 
should be tamed, once in about a foot, at right angles, and 
the hMig part should be filled widi small tubes, about i of an 
inch in diameter. If air is made to pass trough" this crook- 
ed tube, while it contmns a single spoonAil of high proof 
whisky and spirit of turpentine, with a proper temperature, 
it comes out highly explosive, if the current is fbroed through 
by a hand bellows, with ever so much velocity. As we 
now construct the engine and preparing vessel, it is impost- 
Ue that an explosion can take places that will injure any one. 
A few drops of these liquors, on* a board in the sun, with a 
tumbler inverted over them, will explode in a short time, if a 
flame is applied; 

It will not, I trust, appear surprising, that these improve^ 
ments are patented* 

I am, dear sir,, yours^ most respectfiiUy, 

SAIfUEL MoRfiV. 

P. S. I am sensible, that a drawing ought to acconifpany 
this paper, but at present^ it is out. of my power to fiimish one. 



Aat. IX.— -Memorial on the upward fmees of Fluids^ afsA 
their cg^licability to several arts- and sdeneeSi andpuUi^ 
improvements; for which a patent has been granted by the 

fovemment of the United States to the author^ Sdsmsnd 
Charles Genet^ a citizen of the United Sta^ee^ member of 
the Institute of France^ of the Royal Andquwrian' Soeie^ 
ty of London^ of the Philosophical Society "of New^ 
Yorky tfc* -fyc^ Analysis by Felix PAfiCAUS^M. D. 
President of the Americ9ii Branch of the Limgaeaa Sodety 
of Paris, inc. &x. 

Half an age has elapsed since the discovery of seto^Uh 
tion, by Montgolfier, and since a great ^number of experiM 
m^nters began to engage in aerMil excursions, some for the 
sake of remuneration, odiers for scientific purposes and pi^- 
lic utility. How many ascensions have been made, in all pos^ 
ble modes, and with diflferent gaseous fluids, could hardly be 
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described! It is, however, ascertained, diat hmsan beings can 
transport themselves into high regions, and dunougfa immense 
space, with the rapidity of tempestuous wind.* Others have 
been raised to the height of 3670 toises, equal to that of 
Mont Blanc, and experienced the same elfects as are observe 
ed on ascendhig dbat mountain. The light of heaven, and 
the splendor of the sun, were darkening belbfe dnm ; blood 
was ooung out of their pores, and their thon^^ and feebngt 
were evanescent- Had it not been long befone ascertained 
that life could not be sustained at such a disSanoe fiom the 
^arth, the discoveiy must have been araced to serostation. 
Put how many lives of adventurers have heen lost in the vta* 
riows efforss $4» attain the ekvaliop mentioned above, ic isnso- 
less now to recapitulate, because the perib attendbig aerial 
navigation^ could not be a mle by which to judge of its ad> 
vantages, any more than those that are inseparable linom coi». 
mon navigsudon, should form a criteiion for that art. Tet the 
scie(9ce of fierpstaiics has been judged to be of little or of no im« 
portto the benefit of mankind, in spite of the great labours be- 
-stored upon It, and the improvements added to it, by Degen of 
Vienna, by Paiftli of Geneva, and by Robertson of France. The 
first, cponecled the balloon with a parachnte, in the form of 
two wiugs, which he could really agitate, and was truly a se* 
cqidA Icarus, and more fiirtunate than the first* Pauli figured his 
balloon like a fish of 90 feet long, with fins of 30 lost, and a 
tail, or rudder of 15 feet ; but it could not be adopted, owin^ 
to the enormous expense, (about 00,000 dollars.) Mr. Robp- 
cartscMi bus perfprmed fifW-five aena] voyages, and has invented 
a double parachute. He has also instructed his son Eugene, 
who is now in New^Tork, and their united labours have pro- 
duced the design called the Minerva, a vessel of 70 tons, car* 
lying sixty men, which, after striking die shortest line to the 
ocean, cai^ jbe siiely committed to the waves ! Proposals on 
this splgect h^ve been addressed to all the academies of the 
wor^d, in il^ expe<^ation Aat an encouraging subscription 
might be cq^eaped for the ultimate execution of the plan; but 
we h^ye not heard that any further (nrogress has been made. 
The;se experiments, andoidb^rs of inferior magnitude, have, 
^ 4Mr as we Ippovr, added no new means of safety to serosta* 
tins', VfiT the least power to regulate and direct the march of 
9iQ.etheiM i^xpedition to fevonr eitfaer science or human indus- 

" Sixi^ Billet ao hoar, •ccordiog to Button. 
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try ; and the public opinion seems to be fixed in itd estimate 
of the value of a dbcovery which is neirertheless an irresisti- 
ble proof of human ingenuity, having thus far availed itself 
of a portion of the laws of nature, in relation to what Mr. 
Genet caUs the upirard forces of fluids. 

His Meraorialj now before us, commands a new degree of 
intention, not precisely in relation to those improvements, 
which seem to have frustrated the expectations of former ex-< 
perimenters, but in regard to others far more important to th^ 
arts of industry— -experiments which had not {)een before 
thought of, and which {Nromise far more successful operations*. 
Indeed, Mr* Grenet has rationally infetred from the laws of 
Aerostatics^ that a series of phenomena dependent on the lawi^ 
of hydrostatics could be depended on ; and that acting either 
separately oi' combined, even with animal and mechanical 
power, they must increase and muhij^ our resources in some 
of Ottr most important public works and industrious arts* 

This author, a cotemporary of Montgolfier,- but muclf 
younger, was present at die first balonic ascension which hcf 
performed before the King of France^ and soon after, viz. in' 
the year 1783, he read a memmr to the Royai Academy, of 
which he viras a member, on the means of ap^ilying the steam 
power for the propulsion of balloons, inflated with air rarifi- 
ed by fire, and he obtained the applause of that learned and 
celebrated body. 

We might relate other oppOrtUkfities whith he had of 
deeply propounding aerostatic questions with Bolton, 
and the celebrated Watt of England, and it matters not 
that he should not have pursued his original project, howei^i' 
practicable it might be, if he has tiumed his attelfition to pur-^ 
poses still more immediately useful. 

Mr. G. undertakes to apply the aerostatic power to ^Ae 
raising or lowering of canal boats on an inclined j>lane, be- 
tween a water level and a higher level, with or without water.- 
He will propel boats on a ii^h leVel, destitute of water; ^nd 
k>wer them to a water levek He can raise or lower carriages' 
on rail-ways firom one level to another— -relieve steam-boats' 
stranded or grounded, &c. Combining also both aerostatic 
and hydrostatic powers, he can raise or low^r Canal boats to 
or from a high vertical dtiftude, raise vessels stranded, and 
other heavy bodies, fi^nd under water, also oh laiid'by means^ 
of hydrostatic cranes. He can direct how to prevent ships 
from sinking,- &c«; and finally, he will protect or guard 
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!l^team4>oats agtfiist shags, planters, sawyerS| sKoals an^ rocks. 
Sucn materials, under the protection of a national patent 
rigkt^ are well worthy of the attention of philosophers and of 
mechanical philanthroiHsts. For the futt illustration of this 
subject, plates ai^ necessary, which, by the liberality of the 
proprietor, will he famished, as far 9^ necessary, in a suc^ 
ceeding number. 

'The views and plan^ pf Mr. Genet are not all equally 
practicable, but no one of them requires more labour and[ 
comparative ingenuity dian would have been foreseen to be 
niecessarv, ^by the first navigator ot an tndian canoe, had he 
been told that the same might, in the progress of time, be con^ 
verted into a linC'-of^batde ship of 124 guns. 

There is a doubt, however, that may «ri9c hi the minds of 
many, concerning the correctness^of the amellation or ffeft^ 
iiition of llie upward forces ofjluidsy as adopted by Mr. Ge- 
net, tndeecl, any Vind of imatter, or fluid, which is observed 
to have that tendency, owes it entirely, it is believed, to grav 
ity. Such is in fact the result of pressure downwards, which 
causes a corresponding pressure of the lighter bodies upwards. 
But on this p^t, fet Mr. Genet speak for 4iimself. 

*' tn my meditations on the homogenity of tiie forces usa«^ 
ally applied to mechanics, t have viewed with astonishment 
that the force of levily. or the upward force, should have 
been entirely overlooked and neglected ; when Newton him* 
self had admitted the existence of a drawing force opposed 
to tlie force of gravity, which prevents the moon from falling 
upon the earth $ when Herschel had calculated that the force 
of \tv\tyy as exhibited by caloric, was such that it moved in 
fvery 4ii'ection at the rate of 2^)6,000 miles in a second; 
when the smoke and the vapours of the earth manifested, by 
their ascension through the atmosphere, that they were im- 
pelled by a force acting ipyersely to the force of gravity ; 
when that stoie force, wliich chemistry has proved to be due 
to caloric latent or sensible, was known to be the cause of the 
ascensiofi of balloons ; when those serostatic machines wei« 
seen to false heavy weight$ in a. different tangent from tb^ 
force of jKbivity ; when the report of the bold adventurers who 
taised tfaetiliseives in the air, by the meaus of those aerostats^ 
had testified, that equallv independent of the general laws of 
atmospheric pressure and aerometry, the elasticity of aerostatg 
^d the accelerated motion of their ascensioor iu^^^Med as the 

vol.. I.— NO. i. 15 
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air grew lighter and the atmospheric pressure decreased; 
when it was also stated by them, that as they approached the 
upper strata of the atmosphere, perhaps occupied by an ethe- 
ml gas, at the altitude of 3670 rods, the highest to which 
men ever have ascended, above the geolo^cal crust of the 
globe, the spirit of fife itself seemed to be drawn upwards anrf 
to become evanesceiit, retaining no recollection, on its return 
to vital air, of what had happened during its lipothymy ; anrf 
^hen, finally, it had been proved that the Taws of gravity va- 
ried in t^e same body in proportion of its degree of heat or 
cold, as it is evinced under the equator and the colder lati- 
tudes towards the poles, by the pendufum, retarded wJien ren- 
dered specifically lighter and bulky by caloric^ or accelera- 
ted when rendered heavier and contracted by cold/* 

It was a bold undertaking, ^at of* rejecting the.Newtoniad 
solution, of the retardation of the penduhira under the equator, 
by the compression of the poles,^ and by the centrifugal force 
augmented by the diurikl rotation of our planet. But Mr. Ge- 
net, who is an able controversialist, establishes his philosophy 
upon two principles moving the universe ; one is matter that 
seeks rest, and the other is an element that incessantly disturbs 
that rest ; should there be one single element in the universe 
which cannot be controled by gravity — gravity cannot be 
said to be an universal law. At any rate,, tbe concluding^ 
remarks on the principle of levity^ cert»nly endtk the writer 
to the merit of consistency in his adopted denomination, of 
the upward forces offiuids, 

^' If motion is tber result of a pressure impelled on matter 
at rest, it implies that the motion must be.eflected throtigb 
Some portion of space, without which no motion can be pro- 
duced. If so, shall we consider that space as occupied by 
something or nothing ? And if common sense -revolts at the 
idea of a thing that b nothing, but a fanciful and chimerical 
vacuum, why should we not recognize as the occupant of that 
space, caloric latent or sensible^ which emanates firom the sun 
with the rays of light ; traverses with tliem the immensity of 
space at aii equal speed y insinuates itself among all the parti- 
des of matter ; urges their action ; converts into fluids, by its 
presence, all solid substances, and fluids into vapours or gas, 
and reproduces solids by its absence ; assumes in an instant^ 
by its combination with water, a force capable of shaking the 
earth, and loses it as fest as it has created it; gives levity t<^ 
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ponderosity^, changes die laws of gravity, and denotes, by ite 
tendency to reascend to its centre of circulation, when it is not 
Wanted on earth to animate nature, that gravi^ is not a posK 
itive, but a negative force ; 4ha;t it is not an active^ but a pas- 
sive agent ; and that this mysiterious and elementary fluids 
which embraces all nature, under whatever name chemistry 
and experimental philosophy undertake to depict its infinite 
combinations, as caloric, electricity^ magnetism or galvanism^ 
reveals by unerring signs, its origin and its institution, evir 
dently calculated by the great architect of the universe, lo 
Keep nature in perpetual motion. But without endeavouring 
lo penetrate into the secret views of Providente, let us study 
the means of employing advantageously, the powers offered 
with infinite goodness to human industry 9 for Jq die end^ 
•practical udlity will be found to be thel)est part of philoso- 
phy, and the only one which we may cultivate with pleasure 
and profit-" 



Art. X.— OJpmicMi on Hydrometers ; by RoBEltT Hare, 
M. D. Professor of Chemistry in the University of Penn* 
•:6]ivania. ' 

Pursuant to a law of Congress, the ^cretary of th^ 
TFireasury, being authorised to make choice of an Hydrbnie^ 
ier, to be used in ascertaining the amount of the duties to be 
levied on spirits imported into the United States ; a letter 
from the Secretary has been laid before William Jones, £sq. 
Professors Patterson, Keating, and myself,- in wiucfa, ke 
deputes the choice to the collector of ttus^port^ with the as* 
sistance of the naval officer, and three such persons as he 
may deem best qualified to judge. Being called chi, under 
time circumstances to give an opinion, I beg leave to pre- 
misei that, the instrumeots which have been faearetofor^ em- 
l^oyed, in the assay of spirits, have either been contrived in 
England, with a particular iriew to the duties there levied', orf 
have been modificatioiis, made in thi& country, of instruadents 
saoQHtrived. Hence, none have been constructed, with a 
due regard to the manner in which duties are levied by our 
government. 

Although it is more than forty years, since onr political 
independence was achieved, we have still continued to be de- 
pendent on England for our best mathematical instruments ; 
as it was not towards such contrivances ibat die enterprise of 
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a {feppfe fletduig a new country, codd be aclyaHtageon^^ or 
Judiciously directed. Aiuid the many all^importaht objects 
which engrossed oar rulers, during the infancy of our federal 
government^ k cannot afford room for blacoe, that, while tbe 
duties on sphitaous liquors have been collected, in a manner 
very different from that pursued in Great Britain, the em- 
ployment of an instrument predicated on the practice of that 
kingdom, has been enjoined upon our revenue officers. But, 
a period of comparative leisure having now arrived, the atten- 
tion of our National Legislature having been directed to. 
wards this object, an^ a law made, authorising tlie Secretary 
of the Treasury to choose the instrument best qualified to 
ensure accuracy in the assay of spirits-^t appears due to the 
national character, that, any future selection shall bc^such as 
may bear the scrutiny of the scientific world« 

The instrument now used by our custom house officers, is 
the hydrometer of Picas. It consists of a bulb, with a slen- 
der stem, which have a certain ratio, in bulk, to each othen 
The stem being, throughout, homologous in form, and of 
equal dimensions, and being graduated longitudinally into 
equal parts.. The aggregate is of such a spea^ gravity, a$ 
that, when placed In alc^oj of the specific grainy of 800» 
nearly the whole of the bulb will be submerged^ and aO the 
graduated part of the stem ; so that the snrfiaice of die liquid 
wiD be at 0. If placed in spirit a fittle weaker, a portion of 
the graduation of the stem will be above the surface of the 
Squid. The degree which coincidea wUh this surface, being 
noted, opposite to the same number, on a scale accompany^ 
iag tiie instnunent, will be found the strength of the spirit, or 
tiie per centage of water mofe or less than would make it 
equal to proof spirit which is of the gravity of about .921 85^ 
and consists of nearly equal parts of water and alcohol of the 
^pedSc gravi^ of 825.* 

When the spurit is to much weaker, as to >carfy the wMe 
of the graduated part of the stem above tiie liquid surface, a 
weight is added, which eauses the stem to be mcure or ks^ 
fobmerged. The weight used in this case is marked 10 ; 
and to &is nvmbcr is to be added that observed on the stem^ 
as before. Chi tiie scale, c^posile the sum thus ascertained, 
will be fonndf the per centage above or below prooC 

There are thirty-six weights, so proportioned, that, suppose 
ihg the instrument, in the firk instance, pboed in akofajA 

• Accor4m(^ to pr.-Ure, the gmritj of proof gpirlr, aecor^ing^ toJ)ic»s, U 
.9218. This agrees -t«^ith «n obierratton made bV Aie.* with pne «OMtntct|et|' 
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and that this alcohol were graduiJIy reduced in strength, hy 
the ad<fi$ibn of water, the graduation on the stem would have 
to emerge thirty7«ix times, and be^as often submerged by an 
additional weight ; each weight £fi^rm^ froinjts predeces- 
sor, by the weigj^t of ^quantity of die sp^it, equal in bulk to 
thjB ten ^visions qn thb stem* 

Alcoliol varies about ^^ for every two degrees of tem«- 
perature ; )^trong spirit varies in gravity, about ^fj part fojr 
every 2 J deg;rees of temperature : weaker spirit, irift-* A 
thermometer accompanies the instrument, and, by means c^ 
a^slide m the ^cale, the numbers, found by means of the 
weig:hts and the stem, are slid backwards or forwards, so as 
to lessen or increase the indicatiop of strength, proportiona- 
bly to thj^ temperature, 

'^^f this be a correct account of Dicas' hydrometer, it will 
be evident, that, when weir executed, it must be capable of 
affording correct indications ; and that, any errors or incon^ 
sisteiicies, which may have been discovered in the results^ ob« 
tained by it, may be ascribed eipier to incorrectness in tbo 
^xecu^ion of the instrument, or to its being deteriora^d by 
wear, by accident, or abuse^ But ib these sources of inaccu* 
iracy, all instnimenls, cbnstruated in a similar way, are equak 
ly Cable: and, while such instruments aire iised, I cannot 
conceive any other method of preventing error, than that t)ij|^ 
instruments shall all be tried by a scientific and skilful officer^ 
before they are used, and periodically passed through hia 
j^ands, for the purpose of rectification, whenever he may fin<t 
it necessary. 

An expectation has been excited, by the advertisement of 
the collector, for persons, having hydrometers, to brin^them 
forward, that competent persons would, after a short notice, 
intuitively form an opinion of the comparative accuracy of 
the different instruments l^id before them. Those who ar^ 
acquainted with the subject, will perceive, that a great num*- 
ber of laborious experiments, aiic} calculations, would be re- 
quisite, to i^o justice to any one instrument; and there are 
now, perhaps, tep instruipents, whkh would each require this 
labour, before I should ifeel myself qualified to decide in a 
case aftcting the pretensions of many ingenious artists. 

But wiu^ on the one hand, such an examination would be 
^ttended by J^reat labour, I do not tl^ink that it would essen- 
tially promote the views of government, since the result could 
only determine tfie competency of ^e particular in^trumepts 

* jSoe Gil|Mii*t Tmblet. 
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subjected to trial. It could aflbrd no security against tlie 
sources of error, or inconsistency, already specified, in my 
observations respecting th^ hydrometer of Dicas. 

It is, obviondjr, only with regard to the general design of 
the instruments laid before me, that I could be e&pected to 
express an opinion extemporaneously. I could only oay^ 
how far one, either in its principle, or its construction, may 
be preferable to another : how far it may be less liable to de^ 
terioration ; or, its deviations easier to discover or correct. 
In these respects, over the instrument already used by the 
government, I have not seen any superiority, in those brought 
into competition with it, adequate to justify a hasty change. 

As the duties are now laid, it is only important to know, 
whether spirit is below ten per cent, under proof — above ten, 
and below five per cent, under proof — above five, or below 
proof — ^above proof, and below twenty per cent over proof — 
above twenty, and below forty per cent, over proof. If go- 
vernment adheres to these rates, none of the instruments pre- 
dicated on the practice of England, [where the tax is regu- 
larly in proportion to the quantity of proof spirits in the 
liquor] can be suited to this country ; and it will be desira- 
ble to have a method of ascertaining, with accuracy, those 
gravities, above or below which, the duties are varied* 
Hence, an instrument, much more simple, and much less ex-* 
pensive, than those now used, might answer better. 

Should the present mode of laying the duties, appear to the 
government, as it does to me, to be inaccurate and unjust^ I 
would suggest, that the duty should be laid on the alcohol, of 
•825 ;* so that, in order to find the amount to be collected, it 
should only be requisite to multiply the number expressing 
the actual quantity of that liquid in the spirit, by a certain 
number of cents ; and that, an hydrometer be so constructed, 
as to give the per centage of alcohol, and, at the same time, 
diowing the coincidence of the difierent strengths, thus indi- 
cated, with the specific gravity, and with the strengths hither- 
lo designated, by the per centage of water to be added or 
subtracted, in order to render the liquor equivalent to proof 
spirit. 

I conceive, that there would be an advantage, in resorting 
to the natural standards of water and alcohol, instead of 
those, arbitrarily and ignorantly adopted, in the infancy of 
Science, both as respects the equable payment of duties by the 
^ary and the unwary^ and, the precision which such a system 

* This it nearly as stroni? as distillattOD wiH render it, and as «he gravity 
assumed for it in Gilpin's Xftbles. 
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Opinion on Hydrometers^ . by Dr. Hare. HS 

has u tendency to introduce, among those who manufacture 
or deal in spirit. 

*rhe only evidence^ of the comparative eliffibility of th^ 
instruments laid before me^ which was adduced in a form to^ 
which I feel myself justified in listening, was that of Mr. Jack- 
don, one of the revenue officers of tins port ; on wboSc! judg- 
ment and testimony, I place great reliance. This officer 
appears to prefer the instrument to which he has been accus- 
tomed ; and he demonstrated, that there was no inconven- 
ience in the use of it, adequate to justify its being exchang- 
ed for the hydrometers of Southworth, or Tucker, which 
were the only instruments placed in competition with it. 
Had not the hydrometer of tlicas been already employed, I 
should not have preferred it to that of Tucker, which ap- 
pears analogous in principle, and is apparently very well 
made. The hydrometer of Southworth, although in design 
and execution, apparently less perfect than the other, for the 
purposes of manufacturers and dealers, is recommended by 
its simpHcity. It has only one weight ; and, in most cases, 
will answer, without any change of weight. The correc- 
tions for temperature, are made by adding or subtracting i^^ 
degrees for every ^ve degrees of temperature. 

To conclude ; I am €? opinion, that, in order that a prop- 
er decision should be made, respecting the most advantageous 
plan to be adopted by government, in assaying ^irit, time 
should be allowed, to those to whom the question is referred ; 
and that they should be authorized to incur a reasonable ex- 
pense, in the requisite investigations. 

I have been for some time engaged, in ascertaining the 
merits of some methods of detennining gravities, which are 
altogetiier new. I intend, shordy, to lay the result before 
the public. . ' 

Although it is possible, that, in practice, unforeseen ob*' 
jections to these new instruments may arise ; I have no hesi- 
tation in saying, that they possess a very important charac- 
teristic, that of being so simple and obvious, in the principle 
of their construction, that they may be tested at any time, by 
a pur of compasses or a scale beam ; and that, like the last 
mentioned instrument, they furnish a mean of determining the 
value of the article, easily comprehended and estimated, hy 
those who are interested in the result : whereas the hydrome- 
liers, now used, afford indications, which must be taken njpon 
trust, especially by the inexperienced. 
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Art. XI,— JVo^ice of a brilliatif Meteor s^tn dt hurling" 
ioHf Vt. on the eneiidw of April I4; iii a letter to the 
Editor from George W. BENEDlbf. 

This meteor was seen by Dr* Henry S« Waterhouse, about 
a mUe south of Burlington* It disappeared at twenty min- 
utes past eleyed. 

Its aldtude* above the boritoA, when first seen, was 9<3, 48^, 
20" ; its a«imutby ks observed, was north 49^, 30' eaM, or, 
deducting 7o, 36' for the variation of the needle, its aziiiiutb 
would be north 41^, 54' east. Its altitude when it went out 
of sight, behind a ridge of land, was 3^, 6', 20", add its toi^ 
rected azimudi north, 26<^, 57' e^t« The place of obs^rva* 
lion is in N. latitude 44o, 26', add in longitude 73^, 15' west 
from Greenwich. 

From it^ apparent magnitude to Dr. W. conipared ^titb 
thlit 6{ the meridian sun, it must, on its first appearance,- 
have subtended an angle of about 7 minUte^ whith, frdm i^ 
similar comparison, must have been enlarged to about tweh'- 
ty*eig^t minutes by the time of its leaving his sight. He re- 
marked, that it seemed to liim to imdergo a sudden enlarge-* 
ment, at two difiererit times, rather than a gradud one fh>m 
first to last. Its tail was, at firsts very small ; indeed, there 
was scarcely any ; but it increased in magnitude and qilen- 
dor with great rapidity, so that when the ball went beldW the 
hill, the kngth of the tail was apparendy equal to tweijty or 
thirty times the diameter of the globe itself. No sparks were 
seen : the tail passed gradually out of sight in tb^ directioii of 
the main body. The light seemed equal to that of mid-day : 
no report was heard. Dr. W. judged the time from its first 
appearance till the ball went out of his view, to be two and a 
half seconds, and till the tail had wholly vanished, fout se- 
concb. 

These observations lead to a conclusion that it must have 
passed over a line v&tyfar to the north of this place. 
« The impression on the mind of Dr. W. at the time was, 
that it^ course wni nearly northwest ; but of course nothing 
can be kiiown on tins point save with the aid of other observa- 
^ohs, to which this notice may be atlxiliary. 

* From its direction iicrdts the tops of certain trees of vtty imirkcd'chii- 
rtuttvt. He wns enkbled to deal^ate positions in its patii, with a pMcisia* 
tinusnal in sucli phenomena. Tlie Jiecessary angles were ti^ken by J. John- 
son, Esq. of this Tillage, and mjself, with an excellent theodorite. 
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kRt. XSt.^On Specific Gravity. iTy RdBClif flfAliE, 
M. D. Professor of Chemistry in the University df ^eiui- 
sjrlv 



A CLEAR ooncqplioa of Specifie Grvvitj, is neoMary , to « 
^e^mprehensioa of the hmfrnge of the most useful ddences 
to4 arte, tt may bo dofiued/ the ratio of tl^ weigh t of a 
bodyy to its buUu 

0» <^ maolM of a»€«r^aAiti^'^^p6ei/ifd GrUvitiesi 

TPlie ot^ect of aU the processes for tbifr piupose, is, either 
to ascertain tbe Wei^t of known bulk, of the bulk of known 
height. When masses are reduced to the same bulky it is 
only necessary to weigh theas: When they are reduced to 
the same weighty it is oafy necessary to^ measure them* If 
water iFere among a number of substances reduced to the 
^same bulk, aikl weigbcfd, and its weight assumed as a unit, 
the numbers- fimndi would -be the'same asthose nbw in use to 
express iqiedfi^i grahdtle». The ^ravi^ of ^ater has been 
assumed as tiie slfeuidardy because this Ikiid may almost al- 
wa^ be hsuiy sufficiently pofe ; and it is geiiei^y easy to 
ascertain the Wei^ of a quantity of it« equa^ in bulk^ to 
any other body» 

In order to obtmn the specific' gravity of a body, diereibre^ 
we have only to divide its weight, by^ the weighi^^faf quantity 
of water equal to it in bulk. 

The weight of a qnaati^ of watttr, ^qu^al to die body in 
bulkyift equal to the re^s^aace which the body encounter^ in 
drinking in water* Hence, if we- can ascertain^ in^ weight^' 
what ift necessary to* overcome the resistance which a^bodjf^ 
encounters in sinking in water, imd^ divide, by tUa wei^t» 
thus ascertained, the weight of the body, we shall have its 
specific gravity. 

In the case of a body which will sink of itself, the resist- 
a»ee! to it* rf«kin^, is wh^- it loses' of its' W^ghtj wHen 
wi%hed^]ti#ateh 

In the case of a body which will not sink of itself, the re* 
ristance^'to \t& sinking, is its weight add^d til thew^ht 
which mnst be used to malie it siakt 

VOL. I.— NO. 1. 19 
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On Specific Ctravity. 




Emerimenial Detnawtration^ that the re$ittance which a 
body encounters^ innnking into any fiuid^ i» just equiva- 
lent to the weight of a portion of the fluid, equtdUng the 
body in bulk. 

This proposition may be experimentally* demonstrated, by 
means of the apparfttos, represented by die following figure. 
i%^ The cylinder, represented as sorromid- 

^^ ^1 ^ by die water of the vase, (V) is made 
Vt " *'y to ^ the cavity rfthe cylinder suspended 
T over it so exactly, as that it enters the- 

I cylinder with difficulty, on account of the 

incloded air, which can oidy be nmde to 
pass by it slowly. It must, therefore, be 
evident, that the cavity of tfie hollow cyl- 
inder, is just equal in bulk to the solid 
cylinder, which so exactly fits it. 

Both cyBnders, (suspended as seen in 
the plate) bang counterpoised accurately 
upon a scale beam ; let a vesset of water 
be placed in die situadon of the ^ase, in 
th^ d^raiwing. it must be evident, that the 
e^uipond^rancy will be destroyed, since 
die solid cyKnder will be buoyed up by 
the water. If water be now pouri^d into 
) the hollow C3rlinder, it will be Ibund, that, 
at the same moment when the caviQr be- 
comes fiill, the equiponderancy is restor- 
^, and the 9olid cylinder sunk just below the surface c^ the" 
water. 

It therei^r^ appears, that die renstande Which the solid 
cylinder encounters, in sinking in the water, is overcome by 
the weight of a quantity of the water equal to it in bulk, ft 
must be etident, that the same woidd be tme of any other 
body, and of any other ftiid. 

Rationale. 

When a solid body is introduced into an inelastic solid, oo 
withdrawing it, a hole is left, which remains vacuit of the. 

* AUhoagb there vay be tome norelty in the method io which specific 
Ipravlty ii treated of ia the first three pag^es, the matter is not olTered, as 
original ; nor would hare been deemed worthy of pnbiicatioii, imtoti as ac- 
companyinf and illustratnif the instsunents afterwards described. 
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scilid matter: bat, no sooner is a body, which has been intro- 
duced into a liquid, withdrawn, than die Bqaid is fotmd to fill 
tap the space from which it has been removed. 

It is evident, that the force which liquids exert, thus to r^ 
enter any space within them, firom which they are forcibly 
displaced, is precisely equal to the weight of a quantity of 
the liquid, commensurate widi diat space ; since, when die 
space is re-occupied by the liquid, the equifibrium is restored. 
Consequently, every body, introduced into a liquid, experi- 
ences from it a resistance equal to the weight of a quantity of 
the liquid, commensurate with die cavity, which would be 
produced, supposing the liquid, frozen about the solid mass, 
^lit open so as ?o remove it, and the fragments put togedier 
again : and die cavity also thus created, must obviously be 
•exactly equal to the bulk of ^e body. It Ibllows, that the 
resistance which any body encodnters in sitiking, mthin a 
duid, is equivalent to the weight of a quantity of die fluid, in 
Indk equal to the body. 

To atcertain the tfedfic gratity of a body heavier than toater. 

Let the body be the glass stopple, represented in the fol- 
lowing figure. 

First counterpoise the stopple by meam of 
a scale beam and weights, suspending it by ^ 
fine metallic wire. Place under the stopple, a 
vessel of pure water, and lower the beam; so 
> that, if die stopple were not resisted by the 
water, it would be immersed in that fluid. 
Add just as much weight, -as will counteract 
the resistance which the water opposes to die 
immersion of the stopple, and render the beam 
agsun horizontaL Divide the weight, by which 
the stopple had beep previously counterpoised, 
by the weight thus employed to sink it^. The 
quotient will be the specific gravity. 

Rationale. 

The weight required to sink the stopple, is equal in weight 
to the bulk of water which the stopple displaces. Of cour&e^ 
pursuant to the general rnk, jt is only necessary to see hew 
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XU On, Sptcific Gratitf. 

often this weight is pont^iied in tbe weight of the 9topp|e» to 

ascertain the specific grpivity. 

To q$cert0intb^ specific gmAy ^fa body tighter tkm wiaUr. 

Let a small ^lass fanael he suspended from 
a scale beam, ^nd counterpoised so as to he 
just hdow the sorfaee of some water in a va^et 
as in this diagram. 

If, wl^e dbus sitaated, a body fighter thaA. 
waler^ a small «ofk, ibrinstaace, he thrown up 
under the fuuqel, the equilibrium will be sub- 
rerted. Ascertain how much Weight wiD couih 
tferact the buoyancy of the corH, add this to its 
weight, and diviijle its weight fay the samr-Hhe 
gqotieni is th& answer* 

Rationale, 

The force with which the cork rises agsunst the funnel, 19 
^qual to the difference between its weight mid the we^ht 1^ 
the bulk of water which it displaces « Of course, ascertaining 
the force with which it rises, by using just weight e^eiigh to 
counteract it, and adding this weight, so ascertained, to that^ 
of the cork» we h^ve the weight of a bulk ef water, equal to 
t^e bi\HL of the cprk. By this, dividing the weight of the 
eorfc» agreeably tp the g^eral yule, ^ jqusfafic gravi^ of 
th^ cork i^iJil he ibunft 

7e a$c0iifim the speeijie gr^9t^ of • JAquid. 

liet the stopple he coonterppised, exactly as in the last ex* 
periment, excepting that it is unnecessary to ^e any ac- 
count of the counterpoising weight* 

Having, in like manner, ascertained how much weight will 
sink it in the liquid, divide this by the weight reqmred to 
sink it in water, as above. The quotient wiO he the specific 
gravity sought. 

Rationale, 

It has b^i^ proved, that the redstauce tt^ thesinlung of a 
body in any fliu4> is pr^lis^ly equal tp..th|». weight of a bol|L 
of the 4u4d, ^ igg^; \qM^ \^ of thii bq(ty, iWfffn«uwig the 



Digitized by VjOOQ IC 



On ^pecijie Cfravitf. 12S 

resSstaace to the imaieisiQn of die same body in different 
fluids, is, iherefbre, the same as ascertaining the weights of 
bulks of those fluids, equal to the body, aud» of course, to 
oacbother. Aad if one of the liquids be water, dividing by its 
wei^bt, the w^ht of the others,, gives their specific gravities. 

If the stppple be so proportioned, as to lose just one thou- 
sand .graias« py immersion in water, division is unnecessary, 
as the weight of the liquid will be obtained in grains, which 
^re thousandths by the picemises* A metallic mass, of the 
same weight w the stcypple exactly, m^ he employed as its 
coimteipoise* 

In these eweriments, the liqiud should be as near 60<^ of 
Fahrenheit's Thermometier ai possible. 

Q» fbe tg^lieatum 9fikt Sliding Rod mfiomremtgU^ in Hy- 
drametry* 

There is, in my opinion, no mode of measuring fluids, 
bave^ofore connived, so accmrate and convouent, as that 
which I have employed in my £iidiometers* I allude to the 
contrivance of a rod, or piston, sliding through a collar of 
kathers into a tube, and expelling from it any contained fluidt 
in quantities measured by degrees marked upon the rod ; and 
ascertained, with additional accuracy, by means of a vernier* 

One of the most advantageous applications of the mechan« 
ism alluded to, is, in ascertaining specific gravities, in Ae 
ease either of liquids or solids. To assay Squids which are 
not corrosive, I have employed two instruments Hke diat re* 
presented in die following figure, severally graduated to 100 
degrees, and furnished widi a vernier, by which those degrees 
may be divided into tenths, and each scale made equivalent 
to 1 000 parts* 
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126 On Specific Gravity* 

In order to avoid circumlocntion, I shall, to the instrauieiit 
liere represented, give the name of Ckyameter ; from the 
Greek, chttOy to pour, and meter, measure. 

Supposing two such instruments to he filled, to the ettent 
of the graduation, one with pure water, the other with any 
spirituous liquid, lighter than water, whose gravity is to be 
found ; let 1000 parts of the Uquid be excluded into one scale 
of a beam, and then exclude into the other scale as much wa- 
ter as will balance it. Inspecting the graduation of the Chy« 
ometer, fix>m which the water has been expelled, the numbers 
observed, will be diie answer sought. For, supposing 1000 
measures of alcc^ol were placed in one scale, if 800 measures 
of water counterbalance it, the Alcohol mUst be to the water, 
in ^;ravity, as 800 to 1000 ; since it is self-evident, that when 
miy two masses are made equal in weight, their gravities 
must be inversely as their bulks. 

To ascertain the specific gravity of a Solid, by the Chy^ 

ometer. 

For this purpose, the body, whose gravity is in question, 
should be suspended in the usnal way, beneath one of the 
scales of a balance, and its weight, in parts of water, at 60* 
F. ascertained, by measuring from the Chyometer, into the 
opposite scale, as many parts as will balance the body. Be- 
ing thus equipoised, and a vessel of pure water, at the same 
temperature as that introduced by the Chyometer, duly pla- 
ced under it ; the number of parts of water, competent exact- 
ly to cause it to be merged in this fluid, will be the weight of 
a quantity of water, equivalent in bulk to the body. Of 
course, dividing, by the number thus observed, the weight of 
the body, in parts of water as previously found, the quotient 
will be the specific gravity. 

This process ought to be easily understood, since it difi^rs 
from the usual process only, in using measures of water^ inr 
stead of the brass weighls, ordinarily employed. 

The Chyometer enables us to make new weights, out of 
water, for each process. 

JTo ascertain the specific gravity of a Corrosive Fluid, by the 
Chyometer* 

The process, described in the preceding page, is only ap- 
plicable, where the fluid is not of a nature to act upoo the 
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sUding rod. By employiag a body— a glass bulby fi>r in- 
stance— -appended from a balance, as in the usual process, 
we may use water, measured by the Chyometer, in lieu «f 
weights. 

First, having counterbalanced the body exactly, aseerCain 
how many parts of water will cause it to sink in water ; Dext, 
how many parts will cause it to sink in the liquid, whose gra- 
vity is to be ascertained. The number last found, being di- 
vided by the first, the quotient is the specific gravity. 

Supposing that the graduation be made to correspond with 
the size of the bulb, so that 1000 parts of pure water will just 
sink, the bidb in another portion of the same fluid ; die prc^ 
cess for any other liquid, will be, simply, to ascertain how 
many parts of water wHl rink the globe in it. The number 
observed, will be the specific gravity ; so that recourse to wa- 
ter, or to calculation, would be unnecessary. 

The rationale of this last mentioned process, id given, in 
the case of ascertaining the gravity of liquids, by the glass 
stopple, weighing 1000 grain8.^-(See page 123.) 



To find the specific gravity of a Mineral^ 
tion^ and unthout degrees* 



without calcuia- 




The preceding figure represents a balance employed in 
this process. It is, in two respects, more convenient than a 
common balance. The moveable weight on one of the arms, 
renders it easier to counterpoise bodies of various weights; 
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aand, Ae ndjustmeiit of die index 1^ by die w^rew ^) tor iiie', 
beflBii^ nves the iteeessity of acgtfsthig ifie hettm to tfi'e index i 
die ttccnrale aceomiflisbment of wiiidi, by .v^trying* the 
weights, is usually a chief part of the trouble of weighing. 

^le of the buckets^ suspendi^ from die beanr, is five tiines 
as hr from llie*ftilen»n as the other. 

A chyometer is employed in- this process, of wtidi flte fbf- 
fewmg figure will convey ar correct idea*. 

B 




The rod of this instrument is not graduated, but is provi*' 
ded with a band, (B) which can be slipped along the rod, and 
fastened to any part of it by means of a screw. 

Let a mineral be suspended firom the outer bucket, and ren-' 
dered ei]piiponderant with the counter*weight, ( W) by moving 
this fmrtber firom, or nearer to the fulcrum, so that the index 
point (I) may be exactly opposite the point of the beam. 
Place under the mineral a vessel of water, and add as much 
of this fluid to the bucket, by means of the chyometer, as will 
cause the immersion of the mineral. The band (B) which is 
made to slip upon the rod, should be so fastened, by means of 
the screw, as to mark the distance which the rod has entered, 
in expelling the water, re<{uisite to sink the mineral. Hav-* 
ing removed the vessel of water, and the mineral, ascertain 
how many times the same quantity of water, which caused 
the immersion of the mineral, must be employed to compen-' 
sate its removal. 

Adding to thenumbferthttsiburid; one'foj**the watfer, (pre- 
viously introduced into the bucket; in order to catise the im- 
mersion of the mmeral,) we have its specific gravity ; so far as 
it may be expressed without fractloiis. Wften requisite, thesA 
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W^y be diKipmnA hy omms of the secowl budwt^ whidk 
gives fifths fm* esdch a aca a gr t <if water. ; wUch, if added t# 
Ifae outer biieket» would lie equivaknt to a whole number* 
By the eye, thie distance is eqmlly so divided^ as to give half 
fifths, or tenths. Or, Uie nearest buclLet, being hmaig one hatf 
nettper the fcddrom, die same measures will lieeome tenths in 
Ike latmr, whkb would be nmts, if added lo the onte* buckil^ 

Maiunmh^ 

TTke portion o^tberod, marked oJOfby die band, was evi^ 
oentlv found competent by its introduction into die tube o^ 
the chyoii^ter, to exdude from die orifice a weight of water, 
adequate to counteract the resistance encountered by die min^ 
tpral in sinkinj^ in water z coasequently, agreeably to 0i6 gen- 
eral rule,* to find the specific gravity of the mineral, we hav6 
<»nly to find bow. often this weight (of water) will go into the 
weight of the mineral*— or, what is the same inefiect, how often 
the former must be taken, in order to balance the latter* In- 
deed, it must ottierwise, be sufficiently evident, that the min- 
^al and* the water being made equal In weight, their specific 
gravities must be inversely as dieir bulks, which are known 
by the premises. 

' The mner bucket may be dispensed widi, and greater frac- 
tional accuracy attained, by means of a sector, graduated in- 
to 100 parts. It is for this purpose diat the sliding band, 
nnd the ferrule at the but-end of the tube, are severaJBy fur- 
nished with the points, ^he assistance of a sector is espe^ 
cially applicable, where fluids are in quesdon, since it is ne- 
cessary to find their differences in thousandd»» 

TojUnd the specific gravity laf a liquid hy the Sectoral Chy- 

ometer* 

La a glass bulb, (f«presented in figure 5, under- thebuck'^ 
ets,) be suspended from the outer bucket, and counterpoised, 
liet the sitnadon of die beam be marked, by bringing the 
point of the index opposite to it^ Let die tube of the ch}?^ 
ometar be full of water, and the rod retracted, undl stopped 
by an enlarjgemeni put posely made at its inner termimdon. 
Ifest return it into the tube, undl ae much water is prelected 
into the bucket^ as is jim adequate lo cause the iminernon of 

«««cp«g«tai. 
rou I.— ^KO. L 17 
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tlieb«lb* Let ihe hmad be faittaed ^pwi tlie fod, cfos^W 
where it enters tke tabe, so » ia nurk tlw extent to wbicb 
k iDi^ have entered. The rod nraet, in the moU pboey be 
drawn oiit fkpm its tnbe, ta hs first positioft ; and the sactor 
so opened^ as that the pointe osay exMpd from 100 degieea 
on one feg to ICK) upon the other. LcMving the secttMr thaa 
prepared, pkce under the saspendedbaHy airtssel containiae^ 
an adequate qnmtity of the fltud, whose gravity is required* 
U the fluid be lighter than wafer, in <Nrder to cause the im- 
mefsipiE of. the bulb in it, the i:od will not have to enter so br 
as at first. This distance being marked, by finng the sliding 
eylinder, and the rod withdrawn firom the tube as far as al^ 
lowed by the stop, the number on each leg of the sector, with 
which the points will coincide, gives the gravity of the fluid. 
Forcing as much water into die bucket as had been sufficient 
to sink the bulb in water, will not sink it in a heavier liquid y 
eonseqAentfy, ib tbe case of such, liquids, it will be necessary 
to fill the chyomfeter a second time, and force as much more 
water from it^ as may be sufficient tq cause the immersiop ot 
the bulb. The sliding band being then fixed, and the points- 
separated and applied to the sector, a» before, the number to 
which they extend must be added- to the weight of watei; 
sslOO, for the specific gravity of the fluid in question. 

Small diflferences are better found by subtraction ; as, for 
instance, suppose the specific gravity of the fluid were 101 ; 
after the small addition of water made to the bucket, be- 
yond the 100 parts required for the immersion of the bulb 
in water J (the band being unmoved,) the points would extend^ 
firom 99 on one leg, to 99 on the otner. The difl^rence be- 
tween th'is number, and 100, is then to be added to the weight 
of water ; so that the specific gravi^ is found to be 101. , 

The angle made by the sectoral lines in using the same 
bulb, and the same rod, will always be the same. Hence » 
sti^ may be employed to give the sector, the requisjte open- 

Indeed, wer^ Squids alone in question, an immovably sec- 
toral scale would answer. Thus j^epared, it were uian^ce^ 
sary to have recourse to water, epxepting in the fir^t adJMsf:^ 
mentof the.scalei^ Tb^ number qf parts,reqnired'to if^ge 
Ae balb in any fluid, will reach (at once or trace) the nnio^' 
her, or nnmbers,, on the sectqr, which give the required>gr%: 
vity. 

In this process^ if greater accuracy be desirable, it is only 
necessary to employ a smaller rod, or a larger bulb. . Instead 
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4^ ^^flbcUD^ ah inMMinoDi by tsne smkc 01 thus md^ it Inay 
^ tkae by t«n strokes^ wbich will make eaieh divkim of lii^ 
sector indicate a thousandth of the bulk of the batb; ~ 

The ibihming^ process is, faowbver, pveftraM^^ ^s die iec-« 
tor is made to give di^ ansuvr in ttoasHndths; wilHoat iIk 
delay <^ fiHtig and emptyib^ thechyonietei- mbre thmi oikbe« 
. liet die diitanfe^ 6n tbe rbd of the chyotnet^r be ascettaiii- 
led ; wkodi, wheh intrMaccil five times succesdvely, trtti ei»- 
^hide jdst water enongh «» mercoaie the t^si^anise edcooil- 
tt^ed by a globe, in siniEng in that fluid. Let the sector be 
tipenedj to die itislance so designated ; let the gloM^ be pa** 
dally counterpoised, «o as to float in any liquid heaviei' dis^ 
600. The apparatus being thus prepared, if th^ globe be 
plated in a liquid, ib vrhBch k floats^ add jaa much il^atef , 
Irom the chyometer, to die scale, from i^ich it hadgs, ^ #i& 
sink it — and by means of the points and the sector, ascertain 
the value of die distance to which the rod has been intro- 
duced. Ad<iUng die numbers, thus found, to 800, die sinn will 
be the specific gravity of the liquid. 

For this process, the sector should be divided mto ^100 
parts, and, the proper opening being once duly ascertained, 
should be preserved, by means of an arc, like that attached to 
common beam compasses. 

Instead of a globe, a hydrometer, surmounted with a cup, 
may be employed^ either with a graduated, or a sectoral, 
chyometer. 

In lieu of having points attached to die chyometer, as re- 
presented in die figure, it may be as convenient to have two 
small holes, for the insertion cf die points <^ a pair of com- 
passes, either of the common kind, of the construcdon 
nsed by clock makers, cf dial which is known under the 
name of beam compassesu 

The compasses maybe used to regulate the opening of the 
sector, or to ascertain, by die aid of that instrument, tibe com- 
parative value of iSfie distances which the rod of the chyome- 
ter has to be introduced into its tube. 

In Older to convey an idea of the nature of the sector, to 
any reader who may be usaequainted with it, I trust it will 
be sufficient to point out, that its construcdon is similar to 
that of the foot-rule used by carpenters. We have only to sup- 
pose such a rule, covered with brass, and each leg graduated 
into 200 equal parts, in order to have an adequate conception 
jof the instrument employed by me. 
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AnoiepnliciikrcsplaBfltioD of die prineipfe of Ae M^r 
tor» may be SomwA 'm aay EncydopcNlim, or Dictionaiy of 
Ifatheiniitics. 

Before taUag iMNPe af Ar iMdet, k may be proper to ei^ 
plain the ase fl^ tiw squaee diali, wUdi mi^ her seen to the 



left, . under the beam, (figmv 6J^ The arc of wire, is for 
the purpose of saspending the dnh tor die hoofcr in phice of 
die outer bn^et* When so saqiended^^fiyedwidi water, and 
duly balanced, it ivillbr found toaii to become sensiUy Mght> 
«r, in ecNutcjuence of the e f ap oradon of ibb water. By 
means of the chyometer, it u easy to ascertain the diderent 
^antides evaporated, m similar dmes, and at (Bftrent pe*- 
liods, and in different fdaoes ^ so diat, guarding against the 
effects of aerial corrents, bydpomeCffieaLohservadens m^ Im; 
made with great accuracy^ 
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On the lAtrameter. 



l» 



ON THE LITRAMETER. 

Thb nmae is derived from the Greek litraf weight, and 
meUry mit^siuee ; aiid U givai to one of tbe instrumeiitft which 
i have contrived for 
aacertainiag s^iecific 
gravities* The li^ 
trameter owes its ef- 
ficiency to the princi* 
I^e, that when col- 
lunns of diftrent li- 
quids are elevated by 
&e • sano^ pressure, 
their heights must be 
inversely as their 
gravities. 

Two glass tubes, of 
the size and bore usu- 
ally employed in ba- 
rometers, are made to 
communicate internal- 
ly, with each other, 
and with a gum elas^ 
tic bag, (G) by mean^ 
of a brass tube and 
two sockets of the 
iame metal, into which 
they are severally in- 
serted.' The brass 
tube termmates in a 
cock, to which the 
neck of the bag is ti- 
ed* Petween the 
cock and the glass 
tubes, there is a tube 
at right angles to, aiid 
l^nimg into, that 
which coimects them* 
At the low^r end of 
this tube, a sipall cop- 
per rod (R) enters 
ihrougfa a coUnr of 
Jeatbems, 
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134 On the Litrameter^ 

The tabes are placed vertiGa%» ia ^ooves, against an up- 
ri^t strip of wood) tenanted into a pedestal of the same ma- 
terial* PKraHel to oneof the groove, in whieh the tabes 
are situated, a slr^ of Inrass is fastened? and gradnated, so 
that each degree may be about equal to y|,i of Ae wHofe 
height of the tubes. The brass plate is long enough to ad- 
mit of about 140 degrees. Close to this scsde, a vernier (^) is 
made to sUde, so that the divisions of the scale are suscepliMe 
<i{ sub-division into tenths* and the wh<Ae height of the tnbes 
into about 2200 parts, or degrees. 

On the left of the tube, there is another strip of^bi*ass, with 
another set t»f numbers, so situated as to comprise two de^ 
grees of the scale above-mentioned, in olie. Agl^eeably to 
Siis enumeration, the height of the tubijs is, by die aid of a 
correspondent graduation on the vernier, divBfed into 1100 
parts or degrees. 

A small strip of sheet tin, (Ar) is let into a kerf in the wood, 
supporting the tubes, in order to indicate die commencement 
of the sctde, and the depth to which the orifices of the tiibes 
must extend. At distances from this, of 1 000 parts and 2000 
parts, (commensurate with those of the scale) diere are tw6 
other indices, (T, T,) to the right hand tube. Let a smaA 
vessel containing water, be made to receive the lower end of 
the tube, by the side of which the scale is* situated ; and a 
similar vessel of any other fluid, whose gravity is sought, be 
made to receive the lower end of the other tube ; so that the 
end of the one tube, may be covered by the Hqiiid in question, 
and the end of the other tube, by the water. 

The bag being compressed, a great part of the contained 
Wi is expelled through the tubes, and rises ifirough the 
Bquids in the tumblers. When the bag is allowed to resmne 
its shape, the consequent rarefaction allows the liquids to rise 
into the tubes, in obedience to the greater pressure of the ^ 
mosphere without If the liquid to be assayed, be heavfer 
than water, as for instance, let it be concentrated sulj^iuric 
acid, it should be raised a little above, the first nidex, at tte 
distance of 1000 degrees from the common lete! of Ae orifi- 
ces of die tubes. The vessels holding the liquids, bdng then 
removed, so that tlie result may be uninfluenced by any ine^ 
quality in the height of the liquids, the column of add mubt 
be lowered, until its upper sur&ce eoincide exa<^tly, with di* 
index of one thousand. Opposite the stirfltce of die- column 
of water, the tw^n^ttmakm of specific gravity of the acid, 
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indll dieii be foaad ; and,, bgr dxtb^ adJMstnig ml iiii|M«ciaig 
the vernier, the third figme will be ascertained. The liquids 
shaald be al the temperature of &kty. * 

If the liquid under examinatioii, be ligfascr than water, as 
m the case of pnra^ alcohol, it must be raised to the upper iiH 
dex.- The cohimn of water, measured by tlie scale of 100(^ 
will theft be found at 800 nearly ; which shows that IWO 
pnrts of alcohol, are in weight, equivalent to 800 parts of wa*- 
teiF— -or in other wordsi, 800 is ascertained to be tfie i^ecific 
gravity of the akohoL 

The sliding rod and tube at R, between the cock and the 
glass tubes,*^ fiBud&ales die adjustment to the index, of the col- 
umn of liquid in the right haiidi glass tube. When the rod is 
pmuihed in as ^ as possibk, it causes a small leak, by which 
the air- liters ; and the columns of the liquids, previously 
rsdsed too higli by the bag, may be allowed to fidl, tiM the 
liquid which is to be assayed, is near the index. Then, by 
pushing the rod in, they may be gvadually lowered, suid ad- 
justed ta the proper height with great accuracy. 

A rod of tius kind, graduated, might answer the purpose 
of a vernier. 

, The bag of Caoutchoucy may be advantageously furnished 
with tNirq valves ; one openmg from the tofoes into the bag, 
the other, from the bag into the air. 

But upon the whole, I find a sj^nge preferable ; the ad- 
jlistittg lod being included in the rod ^ the piston, which is 
perforated for ite rteeptton, and furnished with a stoffing box^ 
to. render it air tight. 

The plummet P, and die screws x^tL, enable the operator 
to detect) and rectify any deviation, in the insdraunent, from 
peqpeqdicularity. 



An accouiU ofthe^ Hyiro$taiic Blowpipe^ as now medm tk^ 
Laboratory of the University of PennsylvoMa* 

. The following passage is quoted from a memoir on the 
supply: and appliealion of die Blowpipe^ wMch I published 
in 1803:**-^ 

'^^Tb^blowpipe'is^ <MKniany.oceaaionSf a osefri instrument 
to the artisti andphilos^er. By the former,- it is used for 
the puiposeof enamelling, to soften or solder small pieces of 
metal, and for the fabrication of glass instrumental while the 
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136 ]Bfyir0$Utie Bioupii^. 

l«tler caot by aie«M«f it, ki a few miiitttes, sabjeet umdl ]^oif» 
lioDS df any subftance, to intense heat ; and is thns enn^led 
to judge of the advantage to be gained, and the method to 
be parsoed, in <qwrations on a larger scale. It is by means 
of the Uowpipe, that ^ass tabes are most eonvementfy ex' 
posed to the heat necessary to mould dieaa into the many 
fimns oceasiensdly required, for philosophical purpcMes ; and 
by the various application of tubes, thns moulded, ingenuity 
]Si>ften enabled to surmount the want of ajqiaratns; which is 
die greatest obstacle to the atuinment of skill, in experiraen- 
lal philosophy* 

" To all the purposes which I have mendione<f, the blow^ 
pipe is fully adequate, when properly supplied with air, and 
9^1ied Id a proper flame: b«t it appears that the means 
whicfa have hiiherto been employed to accomplish these endsi 
are, more or less, defective. 

^* The .most general method, h that of supplying this in*" 
strAment with die breath* In addition to the well known 
difficulty of keeping up a constant emission o£ air during 
respiration, and its injurious effect upon the lungs,* it may be 
remarked, that as the breath is loaded with moisture, and par' 
dally carbonised, it is proportionably unfit for combusdon ; 
and the impossibility of supporting a dame with oxygen gas^ 
by this mediod, is obvious* 

. ''Another way of supplying the blowpipe with air, is that 
of connecting with it a small pair of double bellows^ A 
aontrivance of this kind, possesses obvious advantages ovew 
•the mouth blow}Npe; but, owing to the pervious nature of th0 
materials of which bellows are constructed, and the difficulty 
of making 'Abeic valves aur tight, the greater part of the air 
drawn into them, escapes at other places than the propet 
aperture. A pair of bellows, of this kind, belonging to an 
artist of this city, which were not considered as less air tight 
dian usual, were found to discharge the complement <if their 
upper con^iartment, in Mit-sevenths of the time* when the ori- 
fice of the pipe was open, which was requiate when it waft 
dosed. Hence it afqiears that six-sevenths of the air ejected 
into the upper compartment, escaped at other places than tho 
proper aperture ; and if to this loss were added that su^ain^ 
ed by the loiter compartment, the waste #ouhl be mu<^ great- 
er. As in operating with these madiines, it is neces^sury 
oonstandy to move die foot, the operator cannot leave his 

* In congcqoence of tlfis^ lome artists hftve aibandoned the tne of the f«' 
ftrumenti 
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IS^yJbr^statie Shwpipe* 
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t^ ^BKiil in aM^ operalionsy the motioti of his body is an iih 
^conVeniehioe, if not li soui^ of ffalnre; Bellows of this kiiid 
<cannot be used tdr supplying combusdoik with oxygen gas % 
because., as tinsnir is bsly to be obt^uned by a chemicid pitK 
^ssy it is very desirriile to ^vbid any wtete of it ; and^ as 
there is ^ways a jportion^f air renndniiig in them, even when 
die boank are pressed «s near to each other as the folding <^ 
the teaAer will perinit, any small quantity of oxyg^ gas, 
^hich migfatbe drawn into them, would be eont^ahinatedi 

*< Aang sensible of the advantage which would result Ironl 
the ijsrveBiti6n of a itkon perfect method of soibplyiiig ^eblow* 
pipe mA oxygen gas dr mmosfriieric ^, I wiis induced to 
search for means of accomplishing this object. The result 
of my attention to the subject, is the prodttction of a madiine^ 
tof Wbicfa 'Afere follows tii engraving and description;^* 

The inadiHie, wMch the following figure represent does 
not differ essenthilly -from that alluded to in the passage above 
qaoted. The construction is, bo wever^ more umple and eafyi 




SaBfiUmaitim of tke figurt. 

The tIydto$ta^ Blowpipe consists of a cask, divided by 
^ horitontal diaphragm^ into two apartments (DD.) Fron^ 
VOL% U«-^(X U 18 
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tbp upper (ipartKieo^ a i4pe of aboal three ia^bes'iia diaoie^ 
jt^r, (its axis coincident wi4i»that of the ca$I^) descends until 
wiUun about sU inches pdf thfe bottom* Q^ this is fastened 
by sa^ws, a hollow cjf Under pf i^rood, (BB»)e:^mally twelvr 
Hichc^y internally eight indiie^«.ii\ d^W^ter*^ Around t)ie riiv 
of this cylinder a piece o( leather. is na^ed,. sq as; to be air 
tight. On one side, a small groove is made ip the vpper suTr 
iace of the block, so that wb^n pailed^ a laterfd passage} may 
be le^ under the leather, on ead^ sa^e ^t the groove. This 
lateral passage cDnnmunicates wU^ ah^leboned vertically into 
the wood, by ^ cenUre-bit ; and a amall strip .of ihi^ leather^ 
being extended so as to cover this hofej.is^ made, .wjt^ the ad^ 
dition of some d^ks of metal, to copstitutea valv^ o|i^pipg up^ 
wards. In tbe.bottom of the ca^k« there \s «nptl^r. va]y^, opeiH 
ing upwards. A pi3^« rod, pas$ing. perpe^dip^larly tb)ei>ugb 
the pipe, from the handle (H^) is fastened «ear it« l^Wff r eud> to 
a hemispheric^ mass of lead (Li.) l^bf) p<irtiou.^ theroid be^ 
yond this, proceeds through the cea^.^pf the leather, which 
covers the cavity formed by the hollow cylinder ; also 
through another mass of .lead like the first, which being forced 
up by a screw and nut, subjects the leather, between it and 
the upper leaden hemisphere, to a pressure sufficient to ren-* 
der the juncture air tight From the parjtition, an eduction 
pipe is carried under the table, where, it is fastened, by means 
of a screw, to a cock which carries a blowpipe ; so attached 
by a small swivel joint, as to be ac^usted into any direction 
which can be necessary* A suction pipe passes firom the 
openiiig covered by the lower valve, under the bottom of the 
cask, and rises tertically, close to it on the outside — termina* 
ting in a gallows (g,) for the attachment p{ any flexible tube 
which may be necessary. ^ 

The apparatus being tl|us arranged, and the cask supplied 
with water, until the partition is coveited td the depth of about 
two inches ; if die piston .be lifted, the leather will be bulged, 
up, and win remove in some degree, the atmosphe'ric pressure 
from the cavity beneath it ; consequeiitly, the air must enter 
through the Jower v^ve, to- restore the equilibrium. When 
the piston is depressed, the leadier being bplgedin the oppo- 
site direction, ihe cavity beneath it is diminished, and the air 
being compressed, forces its way through the lateral valve in- 
to the lower apartment of' tie cask.' 'This apartment being 
previously fu)l: of water, a.portip||< of this jOnid'!^ pressedmp 
*rPPgh tlie pipfi, iflm*^ H»€;r,apaf|^ppfe: This saifie le- 
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Sydroitatic Jtlattpipe^ ^ * ' l&i 

sttif enlm^s every time that the stroke is repeat^'; so tiiat ^di^ 
lowtf tfpumntot^&oii becomes t^kte -with' air, which is je* 
tained by the cock until its discharge by the blowpipe is 1^ 
qirisite. 

The cock being opened, the air confined in the lower 
apartment is expelled by the press^ of the wmter in the up* 
per apartment, which, as tile w which had displaced it es- 
capes, . descends and re-occupies its former situation. The 
piston is worked either «bytherlMtfidle or the treadle, at C. 

In order to supply the cask with oxygen gas, it is only 
tiecessary to attach to the suction pipe, (by means of the 
gallows and screw at g,) another pipe, duly flexible, and pas- 
sed under a bell containing- the gas in question, over the 
pneumatic cistern: or the pipe may commianicaie with m 
leather bag, filled with oxygen. I have one, whi<^ will hold 
fifty gallons ; the seams s^e closed by rivets, agreeably to 
Pennock U Sellers* plan foiv^mail-bags, or fire-hose. 

Having used the Hydrostidc Blowpipe fi>r five and twenty 
years, I am enabled to speak^ in favour of its conveniency, 
with the con^dence due to this long trial. I am persuaded, 
that it would be fi>und exceedingly useful, to aU artists who 
employ die blowpipe in soldering, or in blowing, or mould- 
ing the tubes of thermometers, barometers, and other pro- 
cesses^ to which the ehaineller*s ^ihp b applied* 

' Assoeiated with .the large self^regulating reservoir of i^^-. 
drogen, to be described in pace 140, it is,, with the ^id.pf a 
Jet OT atmosph^iric iLir, supplied to it in the compound l;^owr 
jfipel tompeteiit to fuse platina; andtfie facility with which 
thehydro-oiy^^ri flame thus produced, may be made to ac<» 
ift'^y cbiivi^ine0t direction, would ren<lerit highly servicear 
We 'to* Slversipiths,, coppersmiths, ,and p^wt^rers. la ^ft sol-' 
d^Vih^, it i^ oft^ far more efficacious than, in splderiqgipn. 
n$' p^^ullai^ cWaiiSness is worthy of. atteotiop ; in this 1^9-^ 
fijiect, h greatly excels the ordinary, blowpjpe. flame. J^c^, 
sides; iii mis instrument the limi^Q^^^^ aii^fJte,.H^itiir 

ift'wM6K the flaii'e4's'?wsccptible'of an instantaoi?ous increase,, 
or' dimintition,' in jbim,* qr intensity. , - 
** Mo n6t beli^^ the heat produced in this way, to be much, 
liiore iekpensive'than that produced by , a lamp. 



,% »4ji i ' '/ »'•■' 
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Stlf^^viating BeBcrvoir, far €h$tr. 



Sd/^^P»^^ ll«efwir, for Hyirogem and other Omqf« 
<» used m the Chemo^ Laboratory of the Umwmt^ of 
Petumyhama^ 




The preceding figure, represents a sel^regulating f«ser« 
voir for hydrogen gas, (whether pure or sulphuretted ;) or finr 
nitric oxide, or carbonic acid gas. 

This yery perspicuous engraving, requires but little to be 
said in explanation of it* Suppose the glass jar without^ to 
contain diluted sn^huric acid; the inveitec( beO, within the 
jar, to contain some zinc, supported on a tray of copper, sus-^ 
pended by Firf s, of the same metal, from the neck of the 
beffr The cock being open, when the beU is lowered into 
Ae position in winch it is reinresented, the atmospheric air 
will escape, and the acid, entering the cavity of the bell, will». 
by its reaction with the xinc, cause hydrogen gas to be evol* 
ved rapidly. As soon as the cock is closed, the hydrogen exr 
pels the acid from the cavity of the bell ; and consequently^ 
Its reaction with the zini: is prevented^ on^ ther^ be nsason 
for drawing pff another portion of the gas. As soon as fhit 
18 done, the acid r^^enters the cavity of the bell, ^d the evo* 
lution of hydrogen is renewed, and continued iinfil f^^aio ar- 
rested, as in the first instance, by preventing iu espsqpe, and 
ccoisequently causing it to displace the acid from th^ interior 
4>f the bell» witUmvbicli the line is suspendkL 
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Setf^egHhUbig Reserwnr, for Cbfet • 141 

Tins apparmtsfl, in the same form as here i^presenled, an* 
gwers perfectly well, as a sel^regulating reservoir of sulphu- 
retted hydrogen, using snlpharet of iron instead of tine. 
With pieces of marble and muriatic acid, it answers equally 
well for carbomc acid gas. To qualify it for nitric acid g^ 
in lieu of the copper tray and wires, a coil of copper may be 
suspended, by a platina wire, or a glass tube, having an en- 
largement, at the lower end, like a nail head. 

The principle, of this iq;)paratus, is. analogous to that which 
was contrived by Gray Lussac. I had employed the same 
principle, however, when at Williamsburgh, to moderate die 
evolution of carbonic acid, before I had read of Cray Lussac's 
i^paratus. 

1 prefer the modification above described. In the first 
place, it is intemdly more easy of access, for the purpose of 
eleansing : secondly, it is much better qualified for contain- 
ing sulphuret of iron, or marble, for generating sulphuretted 
hydrogen, or carbonic acid gas ; and thirdly, bv raisin^^ the 
bell ^ass, the pressure may be removed, 

In ^e other ft>rra, tbe pr^ssuif on die gas is so great, that, 
unless the tube, the eock, and their junctures, be perfecdy 
tight,' there must be a considerable loss of materials ; unce 
the escape of gas, inevitably causes their consumption, Igr 
permitting the acid to reach the tine, or other materials em- 
ployed. 
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143 Compound^ or Hfdro*0xjfgm BUnofip^* 

Large Self-lhgulating 
Reservoir, for Hydro* 
gen^ at used Ih the Let- 

' boratory of the Univer- 
sity of Pennsylvania. 

This figure, represents 
a self-regulating reservoir, 
for hydrogen gas; it is 
constiructed lil^e that de- 
scribed in thp preceding 
chapter, excepting, that it 
is about 50; tinier larger, 
aiid is made of letad, in- 
stead of glass. 

This reservoir is attach- 
ed to the compound blow- 
Eipe, in order to fumisb. 
ydrogen ; aod may,, of 
coi^rse, be used in ^ ex- 
periment3, requiring a co- 
pious supply of that gas. 
When this is to be applied 
to the hydro-oxygen, or 
compound blow-pipe, (fig- 
ured and described in the 
next article) the knob at the end of the pipe, which has an 
orifice on one side, is placed under the gallows, (G) and fas- 
tened air tight to the pipe of that instrument, by the pressure 
of the screw of the gallows. 




Engraving and description of a Compound^ or Hydro-oxy- 
en Blowpipe 
Pennsylvania, 



gen Blowpipe used in the laboratory of the University of 
iPe 



The following figure represents a compound blowpipe, 
^hich I contrived and executed myself, about eleven years 
ago ; but, fearing it might be deemed unnecessary com- 
plex, I have never published any account of it. Experience 
nas shown, that the complication of its structure, does not 
render it more difficult to use, than the simplest instruments 
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mm t«T. s** . . », 




intended for the same purpose ; while its parts are peculiarly 
susceptible of advaqtageouft acyustmenC. 

B ia a brass ball, terminating in a male sorew above, and> 
in a female screw below. The ball has a vertical perforation,t 
which commences with the lower screw, and terminates with 
the upper one. Another perforation, at right angles to this, 
causes a communication with the tube, which enters the ball 
at right angles. A similar, but smaller brass ball, may be 
observed above, with perfbrs^imis similar to those in the Isus 
ger ball, and a tube in like manner entering it laterally. 
This ball terminates in a.nude scfow below, as well as above ; 
and the thread of the lower, niale screw is curved to the left, 
while that of the larger ball, which enters the same nut (ti) is 
curved as usual to the right : hence the same motion causes 
die male screws to approach, or. recede from, each othei*;' 
and thus determioes tke degvee of compression given to a 
cock which is placed between them in the nut. At the top 
of the ball^ a small screw may be observed) with a tniUed 
head* It is connected widi a smaQ tube which passes' through 
a cork in the nut,: and xeadies nearly to the exteimal )oiifi^, 
from whieh'.the flame is represented as piticeedihff'. Thir 
tiAe is, for the. most part>: of birass, but, at its'loM^/endj ter-; 
noanates in a tube of piatina.. Into the female screw of Ihe^ 
larger ball, a perforated c^lihder of brass, {d) wi^ a c0tlres^ 
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144 Ducr^^Um of a n$w rpteicM of Dory* 

ponding male screw, is fitted* The perforaticm in this cjf&i' 
der, forms a continuation of that in the ball, but narrows be-' 
low, and ends in a small hollow cylinder of platina; which 
forms the external- orifice of the blowpipe (o) 

Irhe strews (s sss) are to keep, in the iaxis of the large/ 
ball, the tube which passes through it, firom thfe cavity of the 
smaller ball. The intermediate niit, \xy compressing, about 
the tube, th^ cork, which surrounds it, prevents alny commu- 
nication between the cavities in the two balls. By the screw 
(N) in the vertex, the orifice of the central tube may be ad- 
justed to a propei^ distance fi-om the extertial oril^.^ Three 
different cylinder^, khd k& many central tubes, with platina 
orifices, of different calibres, were provided, so that the flame 
might be varied in size, agreeably to the object in view. 

I have always deemed it best, to transmit the oxygen gas 
through the tube in the axb ; since two volumes of the hy- 
drogen, being required for one Volume of oxygen, the larger 
tube ought to be used for the former : and the jet of hydros 
gen is placed between a jet of oxygen, within it, and ^ at- 
mospheric ahr widiout. 

Under the table, is a gallows, (G) with a screw for attach-^ 
ing a pipe, leading from a self-regulating reservoir of hydro- 
gen. 



Art. lSLll.^^I>e9cripii(m of a new ipecies of Dory^ called 
th&criniied Zeiu^ from Block Island; in a communica- 
tion firom Samuel L^ Mitchill, LL. D. of New-Tork, 
to Aabo^ C. WiLLEYi M. D. of New-Shorefaam ; dated 
March 17, 1826. (With a figure.) * 

My Dear Sir, 

You are correct, in the opinionV contauied in your letter, 
that the uncommon fish drifted, some time since, to your 
shore, is a Dory, or Zeus^ To me, as to yourself and your 
ndghbours, it seems an individual of a species, not before 
observed. It does not belong to either of die three sorts^ 
enumerated in my monoir, printed in the Trftnsactions of 
the New-Tork Liiterary and Philosophical Society, Vol. II* 
It differs^ in strong and striking points, fi'om that sent me^ 
not kmg ago, by Mr. Veraon, of Newport. 
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IksenpHon efa newtpedei of Dory. I4S 

Worn die ptetty appearance of your specimen, after liamg 
%eeli rolled to land, by the waves, and sabseqnently dried, n 
must have been very showy and splendid, when afive* 

The lengdi is five inches and one half, 'fhe depth more 
than three inches and three quarters. The tbiclpAess, as in 
most of the dories, verv inconsiderable. Colour of the back, 
Utti«Ai, or violet; of the beHy, shi^ng white ; of the prind- 
pA Ihis, yellowigfa, with v^egations of black. Mouth of 
moderate siiee } and armed, in both jaws, with exceedingly 
ftie and sharp teeth* Lower jaw projects somewhat beyond 
fhe upper. Ti^l deeply swallow-forked. Skiq scalejess; or 
if ftere had been any, diey had (alien off. Eyes Wge, wfth 
yrq)ecdng brows. OiH-^o^er tripartite ; the posterior mar* 
gin of the foremost section, faintly jagged. 

But the most Jugular part of its structure belong to ^e 
dorsal and anal fins« 

From a place a little behind the summit, or hump on its 
back, arises a fin, with seven rays. The hindermost of thesn 
is abont half an inch long, and spinoua. The second, rather 
more than two inches Tom, and bristly. The third, six 
inches long, and ' hairy. The fourth, fiiUi and sixth, of al- 
most the same length. The seventh ray, counthig from be- 
liind, forward, is of th^ extraordinary iengdi of rather more 
than twelve inches; being bony about halfway, and dien 
:gradually changing tp hair, or a sabf tance resembling the 0a- 
^ment of wbale-oone. 

Also, from a spi^ce,. a diort distance behind the pelvis^ 
•arise five Jong rays. The hindermost of these, exceeds four 
indies in length ; of the second, six inches ; of the third, 
three; of the fourth, nine ; of die fifth ray, counting toward 
the head, something more than six Inches. Of these, the 
first, second and. fourth, are capillary ; the second, foliated 
at the extremity ; and die fifth, setaceous. 

The second dorsal fin is composed of eleven bffid flexible 
rays, connected 1r^ membranes. 

Tlie continuation of the anal fin, possesses, likewise, eleven 
two-cl^ bristly rays, similarly united. 

Ventrals very disdnct in their origin, and widening in their 
progress. They are daric-coloured. 

Pectoral fins have each seventeen rays, an inch, or rather 
more, in length, and acuminated, or somewhat falciform. 

VOL. I.**^<w>* 1. 19 
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14ft Vesoription of a neio Species of Dor/^ 

I have done all I could to preserve so intefesting an artltte' 
for my museum, and for the inspecdon %C those who m^ 
wish to see h. 

Now, after snch a description, it becomes me further to tell 
you, what t think of this rare production* I repeat my be- 
lief^ that it is a non*descript. I am the more incUned to think 
so, since the Zetu ciliaris of Bloch, which is known by some 
ichthyologists, as the '^long-haired Gal," is noted as having 
been received by him, from Dr. Koenigf of Surat ; and as be- 
ing an inhabitant of the EastrLidjan Seas** The present 
seems to be known only in the North Atlantic Ocean, and 
differs,, in various characteristic points, from the preceding* 

I should, probably, have been less attentive to the subject, 
had not my curiosity been roused by a paper recently received 
from Paris. It is the memoir on certain fisties of the sea, 
and their geographical distribution, by Messrs. QuoY and 
Gaimard, naturalists, on the voyage of discovery around the 
globe, With Captain Freycennet. It was read before the So-^ 
ciety for the Promotion of Natural History, and printed in 
the Annals of Natural &cience> conducted by Messrs. Au- 
douin, Brongniart and Dumas. The writers have presented 
interesting observations, concemii|g the scaly and finny 
tribes ; amonff which are those on the uninhabited desarts and 
solitudes of the water, resembling the lonesome and unfre- 
quented wastes and barrens,, on the land. 

For tlie present, I am disposed to distinguish the species by 
the name of Zeiu crinituSf or the Crinited Dory ; and to 
make its specific character consist in having '' seven rays to 
the first dorsal fin, six of which are long f and five long rays 
tQ the forepart of the anal fin." 

Leaving, after all, to our successors, the task of examining 
more and fresh specimens^ and of making therefrom a full 
and final decision, I present you, without delay, my cordial 
salutation and thanks. 

Samuel L. Mitchill. 
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Art* J!iiV.*^Caricogr(^ff. BjrPusf. Dewet. 

(Centinaed from Vol. X. p. 284.) 

•CowmvDkaied 4o the laycenvn of Nttm'al fiifltorj4>r ftie Berk«hir» 
Medical InstktiUon.] - 

«5, Carex %t#a/w, Waid* 
Mtth. no* 47, 
» • Ptti^h, Ealon, Schw. and Toiwy, iio»-49. 
Ell. na. 43. Pers. fio. 168. 

Spiels distinetis; tipiea starikkii&ra solitapta '^ spvth fructH 
feris temis trist^grna^is alternis laxiAorisi cum pedanculitf 
loiigi>9 fiHformibiis eern^is ; fractibus ellipticis triquetris ob- 
ttisis' nevi^sis glabvis, eqiiKiila ^oviata acuta lotfgidribas. 

Giiliki shorty erect, trkpieirotts ; leaves of tk^ ciilm sheatb* 
kig,''— rftdieal4eaves laneeoiate, radier br<»ad, gknic^ns, and 
nerved ; staminate spike single and terminal, with an obliatev 
lanceolate scale, tawny on the margin ; pistillate spikes two 
•or three, distant, alternate, on loag, islender,^od<fing pedun- 
cles ; stigmas three ; fruit elliptic, obtuse^ trique^ous, nerved, 
glabrous, distant, widi a scale gyrate and mcute^ or oblong- 
lanceolate, carinate, shorter than die fruit. 

Flowers in May-^-<^grows ib msa-shesb Penn.~Mtth. " 

The dBseriqptioii of this species is ^mved firom Willd.) 
.Ml^M and ScUt., as I suppose; ihe plant has neviw come um 
cktr my di>scrv«lien. The species^ no. 4§f described by 
Schw. and Torrey, and supposed to be the C digkalUi 
WiUd. (for the H^aiiudi of Muii. seems not to cDntaSa the 
plant)y * is -acknowledged to be the* C. gradllimet^ Sofcw^ ^d^ 
scribed^ in this Jonmal, VoL VIII. p. 98. and their desci%>- 
tion do€fs not at aM agree with that ofMuh. cmt WiUd. Until 
the two plants are proved to be ideolical, by ah acdial com- 
parison of iq^ednens, the following cliaraeterswill be judged 
.sitiicient Ibr considering them dtSerent species. The name 
of C. digitmlis implies that it i& shortr and Willd. states it to 
be " in al^odine iligiteHs,'^ ajiajer. in height, or about four 
inches ; C graaUima-is from on^ to two ieet in hi^ght^ and 
often b mpre than three ieet in height :— ^the £»rmer has ra<fiw 
ical glaucims leaves ; the latter has not, and the colour of its 
leaves is light or yellQwisb gr^en : — ^the fruit of the former fe 
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ell^tiCf vefUrieote^ triquetrous^ and most obtuse, (WilU.^ 
and its scale oblmig-lanceolate, or ovate-acute ; the fruit of 
the latler is obloeg^ ^aetrousy obtose^ obHqtte at the ori- 
fice, with an oblong, obtuse, awned scafe ; theibnner grow» 
m marshes; the latter in moist meadows or pastures, or along 
hedges, but never in our marshes. C. digitalis is related 
^uh.) to C* oUgocarpaf and its leaves axe rather I^mmI ; G- 

eacillima has no marked affimty to C. oUgocarpaf and its 
ives are not broad in req;iect ot the heiglrt of the plant or 
of those of the species generally* The highest spike of C 
gracillima is generally androgynoiis, haviag neariy the 
higher half of it iMStiBate,--^ chaMctw not sdluded to by 
either WiUd. or Muh* If Ae two plants belong to one spe^ 
desv it nlnst be acknowledlged to be very vatidble* (X ^^4^ 
Uflis h nearly related, according to the description, to C 
fj/riformis, 8chw*, the C. awrea, Nutt>. The chief diiierencett 
mdeed, is, that the former has thrae stigta^ the latter two^ 
that the fruit af the fotmer is ttiquettrous, of die ktter is liot 
In a fresh state^ thoogh k is often firiquetroua, when quit* 



M. C. dmj^earpsu Huh* 

Mnh-» no» 26* 

ElK ttd. 27. tab* 12, fig. 4. 

Mon. no* 63*. 
Spids distinctis ; spitra stomiaifera s ub s o si ffi parva ; npif 
cib fractiferis tristigmatiois siibtemis subapprb»naliB dblon- 
gis ahemis, inferioribus sulpednneulattB ; fructibus ovtti^- 
Hiq ae tii* vel cMongis viilosis nervosis, eqsamsL ovataacwr 
viiiata iongk>nhii8« 

Caioft a foot or moie ill fke%bt, glahfMs, triqaietrotts f 
leaires fineaiwhiiiceolKte, gMbroais, nterow^ -riM^rter tbsfnihe' 
cafan ; bracts linear, sorpnsbing the ciAttf '.with irery jhorC 
Aeaflis ; siamiaale spike sbigie, nearly sernife, smaH^ with ii 
Iance6hte^ obtuse scale, wliiie, faul green on tiv keelj; pi^ 
IBIale s|Hke8 «wo or tlaree, appvonosite, upper one fsessib;! 
lower «n shoit peduneles ; stigmas thrfn [ hmi o^ate or ^kt 
ioi%, alstase, iriqitetrous, entire at the oriifice, Very viUose $ 
pisdliate scale ovate, acuminate, sbotter Aen^die iiruit.. 

Flowers in May-^^uad on Paris' Island^ S€nith-Carolfaia» 
SfMkee and frrit larger dmn tlw« of 4I/*.9«ifescett»/<f<^llMilt». 
iUio, in «alAn^ N. C>^^8drtir. 
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AaMfdiog to Sclntf. and Torrey, due plant in die H^ar 
rimm o£ M«b« w the C. dmycurpa fignral by Elliott. 

67. C*€ajiiJIam« Lin* 

Per*. DO. 17^ WaU. no. 91* 

Rees' Cyc. no. 152. 

Sehk. tilH O. fig. 66. . 

Schw. and'Torrey, no. 65» 
Spica slaminiferaaolitaria pedunciilata parva ; spicis fruc- 
iUknA irMgnMOkift subternk kHigo-eueste pednnculatfe eer- 
Awobloagis ipafffidorist siibpaiici^iiB.; firudibua eiliplicis 
rostrads tttrinque acmaiiiiids «m« oblM|iik» s^ama ovata ¥•! 
oUenga obtosa decidoft vi^i daplo k>ngiMib«u» 

G«ihi one to «iglit inehefi bigb^ skndery oapiUary, kafy 
iawavds the base ; kavei lkieaiwlaiiceolate» oAen long a0 the 
cnbn ; pisdllate spikes t«Fo #r diree* oblong, loose flowered, 
OB vofy sktkkr, long, and tecanwd podnttdes^oAett torpass- 
ing the staffiiaiale «pike and (diea(thed \ stigmas'three ; fhiit 
ellipdc, rostrate, attenuated at either extremity, glabrous, 
dark brown in maturity, with an oblique orifice and the beak 
often somewhat excarved; pisdllate scale ovate, or oblong, 
somedmes rather obovate, obtuse, white on the edge and 
menibraaotts, more than half as long as die fimit. 
' This specksi, common in Eurofiei ^as found b|y Dr. Rich* 
ardson, in the woods of Arctic America. I have oidy Euro* 
peon spedmens of this plant. As it mJiabits alpine diatriets, 
it may, perhaps, be found on the mountains of the nordiem 

88. a utiulaia. WaU. 
P«i«. no. 178. Wahl. no. 82. 
Bees' Cyc. no. 127. 
Schw. and Torrey, no. 84. 
G. airoJkiMh Schh. tab» Y. fig. 82. 
Spica ttaminilera oblenga secmvaln solitoria ; sfncb firac- 
4ifi»is Ittstigmaticis binis ovaiibns exserte pedumiulalis nntan- 
dbnsf fimcdbaa ovads rostinds acuminaUs ulrinque plaaius- 
culis atris ore bidentads, squnma ovata subduplo longioribus. 
..This faeaudful species, found Ob the Alps, has bean fdund 
also in LabradcMr, wh^vse it Was sent lo Mr. Schweinili. On 
the £mrt^[Man pknl, the upper {Mstillate quke i^ neat the 
ataminate,— ^^he otl^r aboni an hich bdow and larger; aoaks 
alike on all the spikes, very dark coloured like the fruit ; 
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150 Cmieogri^)iy. 

leaves short and subradieal ; braets loosely sheadiing and 
scarcely forming a leaf; the angles of the fmit rather acute 
and scabrous above the middle. This species may periiaps 
inhabit the mountainous parts of the northern States. The 
characters clearly distinguish this plant from C. atrata. 

€9. Cfilifolia. Nuttall. 
Nutt. Gren. II. p: 204. 
Schw. and Torrey, no. 9. 
Spica unica androgyna supeme staminifera sttbcylindl«>^ 
cea acuta; fructibus subglobosis ore integris cum squama 
retusa ; folns fififormibus involutis subulatis. 

Cespitose, scarcely a hand breadth high, (Nutt.) ; leaves 
radica], surpassing the cuhn, filiform, spreading ; fruit sii to 
eight at the base of the spike, lax, somewhat pubescent, with 
an oblique orifice, (Schw. and Tcwrey.) 

Common on dry plains and gravelly hills of the Missouri 
r^Nntt. Also in Arctic America — ^Dr. Richardson. 

90. C. glaucescem. Elliott. 

Ell. Sketch II. p. 553. Mon. no. 94. 
CJ. sempervirens. Schw. An. Tab. 

Spica staminifera solitaria cylindracea pedunculata ; spi^ 
«is fructiferis tristigmaticis subtemis pedunculatis cylindra* 
ceis demum pendulis ; fructibus ovatts triquetris compressii; 
glaucis snbrostrato-bifidis, squamae ovat«e peremarginatsp 
tnucronatae subsequalibus. 

Culm about two feet high, glabrous, slightly scabrous 
^bove, triquetrous ; leaves narrow, scabrous on the edge, 
shorter than the culm, lower ones glaucous ; staminate spike 
single, cylindric, long pedunculate, with ovate, emarg^ate 
and roucronate scales tawny with a 'green- keel ; pistillate 
spikes three or four, cylindric, with long and slender sheath- 
less peduncles recurved in maturity ; stigmas three ; fi*uit 
ovate, compressed, triquetrous, "tery glaucous, with a very 
short two cleft orifice ; pistillate scale ovate, deeply emat^ 
ginate, mucronate, shorter than the fruit, but its mucronate 
posnt extending beyond the fruit. 

Flowers in April and May-^grows about ponds in pine 
barreos-^Elliott. Also, near Augusta, Geo. 

This species is adopted from Mr. EUiott's Sketch : it ap<- 
pears |o be very distinct On my specimens the leaves at« 
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I'gither longer. than the culm. The deeply emarginate and 
inucronate scale is very pecoliar.' 

91. C. ElliottU. T^trey. 
Schw. and Terrey, no. 95. 
C.fulva? Muh.no. 37. 
C casianea^ ElU no. 35. 

Spica stamuufo*a solitaria perlongo^-hract^ata ; spicb 
frucciferis tristigmaticis ternis subrotuildis, superioribus se^ 
ailibufi et si^nrema s^ice staminiferay infinda lobgissime pe* 
duacttlata cemua ; fructibus oyatis subtriquetris glabris 
puncdculosis nervosis longo-rostratis bifurcatis, squama ovata 
9btusa multo Jongioribus. 

Stolpniferous ; cuhn two feet high, triquetrous, very len- 
der, purple at the base ; leaves linear, nerved, somewhat 
rough on the edge, shorter than the culm ; staminate spike 
single, an inch long, rising from a leafy bract three-narved 
and much longer, with an oblong and obtuse scale tawny^ 
and white on the margin ; pistillate spikes three, alternate, 
roundish, 9 — 16 flowered, the highest two sessile and the 
upper one staminate above, the lowest on a very long nadr 
ding peduncle ; stigmas three ; fruit ovate, inflated, subtri- 
quetrouSy nerved, glabrous, dotted, coriaceous, long rostrate 
9nd two cleft, becoming yellow ; pistillate scale ovate, ob-* 
tuse« not half as long as the fruit. 

Flowers in April — ^grows in wet pine barrenSf Chatham^ 
Co. Georgia*— Elliott. On my specimens the long pedun- 
culate spike is wanting-^-bracts very long and narrowr 

Muhknberg doubted the identity ojf tUs plant with the C.^ 
fulva of Europe ; and so remote is it from C. fidva as figur- 
ed in the Lin. Trans, that Mr. Elliott has given it another 
name. The strong aflioiQr of the plant to C. folliculata and 
its general characters show it to be very diflerent firom speci- 
mens of C. fulva^ as well as from the figure of C. fulva^ 
Gooden. in Schk. tab. T. fig. 67. But as Waklenberg had 
long before appropriated C. castanea to a very diflerent spe- 
cies, I had, for an obvious reason, given it the name above, 
before it was announced in the Monograph by Schw. and 
Torrey. This plant seems nearly related also, to C. oligiH 
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1921 tkHiet^gf^pkjf^ 

Schw. and Totrey, no* M* 

Spica staminifera solitaria pedunculata erecta ; sptds 
fructiferis tristigraaticb binis subsessiKbus iqjproximalis iiH 
cluse pediinculatis ; frucdbQS ovads obcom pabescentibuB 
cum squama ovata acuta ; culmo scab^mmo. 

Culm balf a foot higb, deeply chamielled and very sca^ 
broQs towards the baae, with purplish brown sheatlM above 
the middle, terminating in very short leaves, and with a 
dense tuft of rigid, smooth leaves, about the root ; stamtnaie 
spike single, pedunculate, with ovate rather obtuse sedes 
brewn -witk a white border ; pistillate spikes two, on sluMt 
peduncles, inclosed in the sheaths of large cMong bfact»( 
stigmas three ; fmit ovale, pubescent, wiSi orate and acute 
scales of a brown colour. Mon. 

Found in Arctic America, by Dr. Richardson. See Ap- 
pendiK to Frank. Nar. Skid. ed. 

98. C. eonciima* R« Brown. 
Schw. and Torrey, no. 6^1. 

i^ica staminifera sessili cylindracea oblonga ; spiels 
fructiferis tristfgmaticis temis subsesnlibns approximatis ; 
fructibus triquetro-obovatis brevisslme rostratis bidentatis 
hispido-pubescendbus, squama obovata subduplo longioribus. 

Culm four inches high, filiform, triquetrous, smooth ; 
leaves subradical, rigid, smooth, spreading $ staminate spike 
oblong, very neariy sessile, with broad ovate obtuse scales i 
pistillate spikes three, subsessile, 3-4 flowered, near; stigmas 
three ; friiit obovate and subtriquetrous, bide^ate, his{mUy 
pubescent widi obovate or roundi^ ovale scales obtuse and 
about half as long as die fruit. 3fon, 

Found in Arctk Ameriita, by Dr. Richardson. See Ap-* 
pemKx to Frank. Nar. ed. 3. 

M. C» Jnl^nosn. Schk. 
Schk. tab^ Cc. fig. 47, e. 
Sdiw. and Torrey, no. M. 
G.fiigiday Anion, secuiid. Wahl. tio. 85. 
■ > I ■ ■ ■ ^.JklfgfHesa. Pers. no. 166. 
Spicis oblongis subquaternis trisdgms^cis, terminaS aiK 
drogyna infeme staminifera^ inferioribus exserte pedunculatis 
cemuis ; frucdbus oblongis mucr^^natis apice bifidis squama 
oblonga longioribus. 
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Caricography. 153 

This species is considered by WahL and Per8« as only a 
Variety of C./rij^a, Allion., tbe C. spadicea^ Scbk* tab. L. 
fig. 47 a. and b. The diftrence in the situation of the sta« 
minate flowers and. in the shape of the firait seems to justify 
Schk. in making it a distinct species. It seems not to be 
very common in Europe— growing on the Alps. Found in 
Arctic America by Dr. Richardson^ 

05. C. misandra. R. Brown. 
iSchw. and Torrey no. 51. 

Spicis subtemis tristigmaticis ovalibus pednnculatis pea* 
dulis altemis vel raro subnmbellatiSi termin^i androgyna 
inieme vel rarius omnino staminifera ^ fruetibus kitceolatis 
acuminatis bidentatis apice denticulatis, squama ovali obtu- 
siuscula loHgioiibus. 

Culm about half a foot high ; leaves linear, attenuated 
above, scabrous on the margin ; spikes three or four, oval or 
oblong, pendulous, the highest generally pistillate above; 
stigmas three, sometimes two ; vuit lanceolate, bidentate, 
nearly black, white at the orifice, smooth except the higher 
part of the margin, longer than the oval and rather obtuse 
scale smooth and dark brown. Mon. 

f'ound on Melville Island — ^R. Brown. See App. Parry's 
ist Voyage. 

96. C. viridula. Mi* 
Mx. n. II. p. 170. 
Schw. and Torrey no. 45. 
C. triceps, £U. no. 22. 
Spicis tristigmaticis subterais approximatis ellipticis sessili* 
bus. terminal! androgyna inf^ne staminifera, inferioribus 
axillaribus ; fruetibus ovatis triquetris glabris acuminatis, 
squamam ovato-acuminatam subsequantibus. 

Culm about a foot high, erect, slender, triquetrous, sca- 
brous above, purplish below ; leaves linear, erects slightly 
scabrous on the edge, little longer than the culm, pubescent 
below ; spikes three or four, approximate, sessile,'-*-terminal 
one staminate below, a little remote ; stigmas three; fruit 
ovate, a little compressed, prominently nerved, subtrique- 
trous, pubescent when young ? — ^pistillate scale ovate and 
acuminate, about as long as or a little longer than the ms|j^ 
tore fruit. 

VOL. I.— "NO. i. 20 
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i$4 Caricogfophy. 

Flowers in April and May, in daonp soils, in Soatb-d'arcF 
lina— -Elliott ; in pine forests, North-Carolina — Scbw. and 
Torrey ; in Canada — ^Mx. 

This species is allied to C. vircMcensi^ (Elliott), and be- 
tween that and C. hirnUay (Schw, and Torrey). A plant, 
which answers generally to this description, I have found in 
this town, in gravely so3 along a hedge — ^but have consider- 
ed it only a variety of C; kirsuta^ as its fmi^ is pubescent 
when young. There is scarcely a doubt that the C. triceps ^ 
described byr Mr. Elliott, and the C. viridula in the Mim. 
are one species. But the C. triceps^ Mx. seems very cer- 
tainly to be C. scirpoides, Schk. Though I have followed 
the Men. in naming this species C. viridula, Mx, as I am 
not confident it is found here, yet there is much reason for 
^speeting that the true C. tiridulOy Mx. is a very .difierent 
plant, since Michaux states its affinity to C. triceps and C» 

97. C. Wormslcioldiana, Horncmamf.. 
Schw. and Torrey no. 3. 
C. scirpoidecfj Mx. Pursh. no. 1. 
C. MichauHii Schw. An. Tab. 
Dioica planifolia disdgmatica ? — spica Ofolonga unica im- 
bricato^cyllndracea acuta ; fructibus ovalibus subrostratis. 
dense pubescentibus ; squamis acutis. 

Culm 3 — 6 inches high, nearly round, smooth, sheathevf at 
the base ; leaves flat, smooth, about the length of the culm ; 
spike cylindric, imbricate, obloc^, aicute ; miit densely pu-^ 
bescent, somewhat rostrate, oval, with acute and dark brown 
scales. Mon, 

Found at Hudson's Bay — ^Mx. Also- in the fi^oods of 
Arctic America — ^Dr. Richardson. See App. Frank. Nark- 
ed. 2. 

From the description it is obvious that this plant is closely 
related to C. dioicd, and intermediate between that and it* 
variety, C Davalliafuij 'Wsdil. It is^ perhaps, only another 
variety. 
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©8. C. Fraseri. Sim** 

Pursh no. 27. Schw. arid Torrey no. 4» 
C. LagopuSf Muh. no. 59. 

S^ica unica androgyna superae staminifera eylindracea , 
fructibns tristriginaticis subtriquetrls ovato-glbbosis ore integ- 
ris striatisy squama oblonga longlqribas. 

This peculiar species I have not Had ppportunity to exam- 
ine. According to Muhlenberg, the culm is a foot high,, na? 
Jted, sheathed at the base, compressed above, widi two radic- 
al and broad-lanceolate leaves nerved,, and longer than .the 
culm ; spike single cylindric, white^ stai^inate above ; stig? 
mas three ; fruit glabrous^ striate, and subtriquetrous. Leaves 
evergreen. 

Found on the mountains of N. Carolina — ^f'raser. . Also, 
in Penn.-'^Muli. 

Note* Four fipe<ae8, some of whose peculiarities onfy 
were given in Vol. VII. will here be fully described* 

C planttj^inea. Lam. 

Pursh, Mx. Eaton, Pers. no. 143. Rees' Cyc. no. 135. 

Ell. no. 34. Schw. and Torrey no, 76. 

C latifoUa^ Goert. second. WaliL no. 94. 

Schk. tab, U. fig. 70. Re^s' Cyc. no. 128^ 

Spica staminifera solitaria erecta pcdunculata ; spicis 
fructiferis tristigmaticis subquatemis oblongis subsparsifloris 
crectis remotis exserte pedunculatis fructibus oblongis trique? 
tro-ellipticis subcuneiformibus utrinque attenuatis apice ex- 
curvis ore integris, squama ovat<>-cuspidata longioribus ; 
foliis latissimis ensifohnibus. 

Culm 10 — 20 inches high, erect, triquetrous, smooth, vit|i 
dark reddish brown sheaths towards the base ; sheaths of the 
peduncles coloured in part, terminating in a short dark brown 
subulate point or leafet 5 leaves radical, linear, rather obtuse^ 
green through winter, shorter than the cu|m, often an inch io 
breadth, flat, coimmonly with three strong nerves or ribs 
purplish at the base ; staminate spike single, erect, peduncu- 
late, oblong-cylindric, with dark reddish ifrown scales oblong 
and rather acute and narrowed towards the base with a whi? 
tish midrib ; pistillate spikes three to five, erect, oblong, loose 
flowered, the two upper with nearly inclosed peduncles and 
the lower with rather long exsert peduncles, remote, the low- 
est from towards the root ; stigmas three ; fruit oblong, tri- 
quetrous, attenuated at both ends, appearing pedicillate^ sub- 
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rostrate and excurved at the apex, entire at the orifice ; p^ 
tUlate scak ovate, cuspidate, varying from half to the whole 
kng(h of the fruit. Colour of the plant bright and deep 
green. 

Flowers in April and May— connnon in this part of the 
country in rather dry and open woods and along upland 
hedges. Alleghany Mts. — Schw. — also in Virginia. 

This is a very distinct and beautiful species, and to those 
who are familiar with both, there seems no reason for con- 
founding it with C. anceps. This has been often done, and 
the fig. tab. Kkkk 195 is referred by Schk. to this species, 
while it belongs unquestionably to C. anceps. In the Mtm, 
there is no reference to Schk. tab. U. fig. 70, ahhough there 
can be no doubt that the fig. was drawn from a true^ though 
imperfect specimen of C. plantaginea. The plant was culti- 
vated at Paris from seed supposed to be obtained from S. 
Ameriaa, and was in the Herbarium of Thnnberg, ob- 
tained from Virginia, as we learo from Wahlenberg. The 
reference m Rees' Cyc. of C. latifulia, Wahl. to the fig. m 
tab. M. of Schk. is evidently a mistake,^-as Wahl. refers his 
plant to tab. U. fig. 70 Schk. Whether Willdenow possessed 
the plant may be doubtful ; yet he had other sources for ob- 
taining it than the hand of Muhlenberg, liberal as that seems 
to have been in sending him the Carices of our country. 

C granularis* Muh. 
Muh., Pursh, Eaton, Pers. no. 149^ 
Ell. no". 38. Schw. and Torrey no. 83. 
Schk. tab. Vw. fig. 169. 
Spica staminiiera solitaria erecta sub-pedunculata ; spicis 
frttctiferis tristigmaticis subtemis cylindraceis densifloris,. su- 
perioribus subsessilibus saepe approximatis, inferioribus sub- 
longo-exserte pedunculatis ; fructibus subrotundo-ovatis^ 
apice recurvis brerissime rostratisque integris nervosis, squa- 
ma ovata acuminata vix duplo longiorrbus. 

Culm 8 — ^16 inches high, erect or subdecumbent, trique- 
trous, smooth ; leaves linear^lanceolate, nerved, glaucous, 
long as ttie culm, shorter below, rather soft, slightly scabrous 
on the edge ; bracts long, feafy, much surpassing the ctilra, 
with whitish sheaths; staminate spike single, often shorty 
erect, triquetrous, usually short pedunculate, very rarely pis^ 
tillate above or at all, with a lanceolate scale whitish yellow 
«nd green on the keel; pistillate spikes three or four, obn 
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long, cylindiic, densely flowered, two highest often near and 
nearly sessile, two lower remote and the lowest especially on 
a long exsert peduncle ; stigmas three ; fruit roundish-ovate, 
nerved, very short beaked and recurved, enture at the orifice, 
becoming of a duH heavy yellow colour in maturity ; pistil- 
late scale ovate, acuipinate, white on the edge, rather more 
than half the length of the fruit. Colour of the plant rather 
glaucous green — ^in maturity yellowish. 

Flowers in May — grows in wet upland meadows and pas- 
tures — common. 

This is « veiy distinct species«^its culm resembles some 
varieties of C. anceps and also C. hlanda ; but its spikes and 
fruit are. quite different. The fruit is more like that of C. 
hlandoy and the latter may sometimes be confounded with it 
without special attention. It is closely related to the Euro* 
pean species, C* rotundata, Wuhl. the C. globulartSy Schk. 
tab. Gg. fig. 93-— from which however it is clearly distinct. 

C; straminea. Wahl. 
Muh. Pursh, Eaton, Pers. no. 73* 
Schw. and Torrey no 34. 
Schk. tab. Xxx. fig. 147. 
Spica composita ; spiculis androgynis inferhe staminlfera 
distigmaticis subsenis ovittis oblongis altemis sessilibus sub* 
approximatis ; friictibus lato-ovatis sub-rotundis compressis 
cuatis ciliato-serratis rostratis nervosis bidentatis, squama 
ovato-lanceolata paulo longioribus. 

Culm 8 — 20 inches high, triquetrous, scabrous above ; 
leaves linear-lanceolate, shprter below and shorter than the 
culm, with striate sheaths tawny opposite the leaf; spikelets 
. 3-.*8, usually five or six, pvate, oblong, roundish in maturiQr» 
approximate especially at the summit, staminate below, ses- 
sile, very rarely subpedunculate, with ovate cuspidate bracts \ 
staminate scale lanceolate, somewhat tawny ; fruit, broad- 
ovate, roundish, rostrate, nerved, winged on each side and of 
the breadth of the seed, two-toothed, ciTiate-serrate, quite com- 
pressed ; pistillate scale ovate-lanceolate, varying from about 
half to nearly die length of the fruit. Colour of the spikes 
tawny ,^ — of the plant Ught green. 

Flowers in May — grows in fields along the borders of 
moist woods — sometimes oh ledges of rocks, and its fruit is 
less broad and its scaje longer— common, but not abundant* 
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Schk. has pven an excellent fig. of tlik species. . The 
plant resembles C. scoparia in the colour of its spikes, but 
its fjruit is very diflerent. It is oftener confounded with C. 
festucaceay from which however its charq^ter^ clearly sepa- 
rate it. 

The C albolutescens Schw. All. Tab. seems to be only a 
variety of the common C. straminea. On the specimens from 
Penn. and Ohio, is to be seen the characteristic broad jving- 
td (hnt. 

0. hrevior. (Mihi.) C. straminea^ Wahl. no, 38. 
Schk. tab. G. fig. 34. Rees' Cyc no. 50. 

Spicis subquinis saepe approximates s^ssilibus ; fructibus 
brevi-ovatis et brevi-rostratis, squama lanceolata vix longior- 
ibus. 

This variety differs in the shorter ovate fruit, with a very 
short beak, and hence more nearly round, compressed like the 
other. The spikelets are also smaller, more distinctly ovate. 
Grows with the other — also' in Missouri. It was this variety 
which was described by Wifld, and to which the name was 
given. Muh. as well as Schk. refer both the figs, in Sohk., 
frith propriety, to the same species. 

C. trichocarpa. Muh? 
Muh., Pui'sh, Eaton, Pers. no. 188. 
Ell. no. 25. Schw. and Torrey no. 101. 
Schk. tab. Nnn fig. 148. 

Spicis staminiferis subtemis «rectis, inferioribus sessilibus, 
raro androgynis ; spicis fructiferis ternis tristigmaticis erec- 
tis longo-cylindraceis gracilibus subremotis sublaxiflbris ex- 
serte pedunculatis, infima subiiicluse pedunculafis ; fructibus 
ovato-lanceolatis subconicis inflatis nervosis rostratis bifurca- 
tis dense pubescentibus, squama ovato-lanceolata subduplo 
}oi)gioribus. 

Culm 18 — 30 .inches high, triquetrous, scabrous above j 
leaves linear-lanceolate, rough on the edge, as long as or lolig- 
er than the culm, striate, with striate sheaths purple and con* 
cave opposite the leaf ; bracts long and leafy ; staminate 
spikes two to five, erect cyliridric, highest pedunculate, ofteh 
pistillate at the apex (Muh.) with an oblong 'and obtuse 
scale tawny, white on the margin; pistillate spikes threes, 
erect, long cylindric, often two inches long, slender, rather 
loose flowered,— upper ones exsertly pedunculate with short 
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sheaths, and th^Tlowest peduncle nearly inclosed in a longer 
sheath ; stigmas three, sometimes two (Muh.) fruit ova^te- 
lanceolate, round and conic, inflated, rostrate, nerved, bifiir- 
cate, with a dense brownish pubescence in maturity ; pistil- 
late scale ovate-lanceolate, tawny on the edge^ distinctly 
nerved, little more than half as long as the fruit. Colour of 
the plant light green. 

Flowers in May — ^grows in marshes— <^mmon in 1^^. Engl- 
and and N. York* Fenn. — ^Muh« ; S. Carolina — ^EU. 

Though Muh. found the staminate spikes often pistillate 
ai the apex, and the plant is thiisf gured by Schk., later bota- 
nists, have rarely found them thus, and the plant should be 
removed to the last subdivision of the species of this genus 
in Pursh, Eaton, and NuttaU's Gen. 

fi. turbiiiatay Dewey, tab. fig. vol. XI. 

Spicis fructiferis ternis tristigmaticis ovatis et ovato-ob^ 
longis crassis remotis den^ifioris^ superioribus subexserte pe- 
dunculads, inferioribus longo-exserte pedunculatis ; fructibus 
ovato-lanceolatis conicis infiatis rostratis nervosis bifurcatis 
subdivergentibus pubescentibus, squama ovato-oblonga sub-* 
mucronata paulo longioribus. 

Culm, leaves, bracts, and sheathes like the preceding-— as also 
the staminate spikes, but&e staminate seale, is oblong, mucro* 
iiate and tawny ; pistillate Spikes three, sometimes four, upper 
ones nearly sessile or with inclosed peduncles, — lowest often 
with a long peduncle projecting far from the sheath,— ovate, 
and ovate-cylindric, about an inch long, generally thick, 
rather densely flowered ; stigmas three ; fruit like the pre- 
ceding, but rajher diverging ; pistillate scale ovate-oblongs 
submucronate^ with a scabrous point, tawny on the edge, 
. three-nerved, green on the keel, ai)out two thirds as long as 
the fruit. ' Colour of the plant glaucous green. 

Flowers in May— grows along a pond near thq village id 
Beekman, Dutchess co# N. Y. 

This plant bears so strong a resemblance to the common 
C. trichocarpOj though it diflers especially in its pistillate 
iq)ikes, that 1 have judged it to be only a variety. 

99. C. verrucosa. Muh. 
Muh. no. 50. Ell. no. 49. Men. no. 10^ 
Spicis staminiferis pluribus vel unica ; spicis friictiferis tri^ 
tigmaticis subquinis erectis cylindraceis superne stamini&ris 
axillaribus, infima exserte pedunculata ; fructibus ovatis corn- 
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pressis subtriquetris brevi-bifidis^ squama Ovata subemargi-^ 
nata mucronata brevioribus* 

Culm 2 — 3 feet high, triquetrous, striate, purple below, 
scabrous above, glabrous ; leaves linear-lanceolate, very 
long, somewhat glaucous, scabrous on the margin, nerved, 
dotted, sheathing towards the base ; bracts long> leafy, with 
sheaths inclosing the upper peduncles ; staminate spUie sin- 
gle (Muh.,) three (EIL,) cylindric, terminal one long, pe- 
dunculate, obtuse, with one oblong scale mucronate and 
brown ; pistillate spikes four to six, two or thre^ iiiches long, 
cylindric, erect, staminate at the sti;nmit, inclbsed-peduncti- 
late except the lowest, whose peduncle is sheath^ at the basd ; 
stigmas three ; fruit ovate, indistitictly nerved, compressed, 
somewhat triquetrous, short-cleft orifice, glaucous ; pistillate 
scale ovate, obtuse, sometimes distinctly emarginate, mucro- 
nate, brown, a litde longer than the fruit. 

Flowers in May-»— found in Carolina and Georgia — ^Miih. 
and Ell. N. Carolina— Schw. Muh. remarked the resem- 
blance between this plant and C. fllacca^ Schreb., the C. re- 
curvay Gooden. — ^but the two seem to be clearly (Ustinct. 

100. C. oligospermH. Mi. 
Mich. Fl. vol. II. p, 174. 

Spicis staminiferis pluribus ; spica fructifeira tristigmatica 
unica globulari sessili ; fructibus turgide ovatis majusculis 
pancissimis aculis ; foliis involuto-junceis. 

Found in Canada by Michaux, to whom the world is in- 
debted for all its knowledge of the plant. Culm and leaves 
erect ; bract supporting the pistillate spike setaceous, as long 
as, or longer than, thanr the staminate spike. The description 
corresponds to no other known species, and the plant will 
doubtless be found again in Canada, ahd perhaps in the 
northern part of the U. States. It is related to C. ElUottii, 
but differs in the number of staminate spikes, and in the form 
of its fruit. 

101. C. CheroJceensiSf Schw. 

Schw. An. Tab. Schw. and Tor. no. 112. pi. 25. fig. 1. 

C. recurva 9 Muh. no. 55, 

Spicis stameniferis subtemis subcyllndra ceis, suprema ma- 

joreet fredunculata; spicis fructiferis tristigmaticis quaternis 

cylindraceis subloxifloris distantibus exserte et sublongo-pe- 

dunculatis supeme stameniferis ; fructibus ovatis glabris sub- 
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IrlqAetris subconpressis nervosis loiigcHrostratis bifidis, squa^ 
ma ovata longo-acumiiiata paiilo iha|dribils. 

Culqi a foot high, triquetrous, glabrous, striate ; leaves 
liEiear-lanceolate, rough on the edge, nerved, shorter 
than the culm, glaucous, with striate sheaths; bracts leafy, 
sheathing ; staminate spikes two to four, somewhat cylindric, 
wproximate, whitish, lower oiies sessile atld shorter, with an 
oblong scale obtuse and white ; pistillate spikes about four, 
sometimes two to five, alternate, cylindric, loose-flowered, 
with peduncles projecting considerably from the sheaths; 
stigmas three ; fruit ovate, nerved, white, g^lab'^ous, bifid, 
long-rostrate, somewhat comJ)ressed ; pistillate scale ovate, 
long acuminate, white with a green keel, a little shorter than 
the fruit. Colour of the plant glaucous green, 

I^ound in the Cherokee country — Muh. and Schw. Also 
at St. Louis, Missouri — Dr. L. C. Beck. 

There ca,n be no doubt that this is the species no. 55 ot 
Muh., or that it is not C. recurvA, Gooden., the C. flacca, 
Schk. It appears to.be a beautiful and distinct species. On 
the plant from Missouri, there are only two pistillate spikes — • 
pistillate scale longer than the fruit before maturity^ I had 
referred it to no. 55 Muh. — ^but it is evidently the same alsd 
as C* Cherokeensis^ 

102. C. aristatd, R. Brown* 
Schw. and Torrey no. 104. 

Spicis staminiferis binis vel pluribus ; spicis fructiieris tris^ 
tigmaticis subternis cylindraceis distantibus brevi-peduncula- 
i^s ; fructibus glaberrimis iiervosis longissimie rostratis alto 
bifidis ; squamis aristatis ; foliis sublus et vaginis villosis. 

Found by Dr. Richardson in Arctic America, and said to 
be* between C« hullata and C. lacustris^ Mon. See App» 
Frank. Nar. ed. 2. 

This plant is entirely different from C. Torrcyano, descri- 
bed in this Journal Vol. X. p. 47,- — ^ihe name having been 
changed to this on account of the previoiis applicatidh of the 
former name to the species described iabove. After the pub^ 
tication of C. Torrey aim, the same plant was published under 
the name of C. Davisii in the Mon. The latter name voMSS^ 
therefore be given up. 

VOIL. I — NO. 1.. 21 
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1 03. C- Barrattiu Torrey. 
Schw. and Torrey no. 100- 
C. littoralis, Schw. An. tab. 

Spicis statniniferis subbinis ; spicis fructiferfs tristfgmaticfs^ 
subternis oblongo-cylindraeeis cemuis distan^us supeme 
staminiferis ; fructibus oblongis subtriquetris brevi-rostrads 
subscabris ore integris, squama ovato-laiiceolata subobtnsar 
paulo brevioribus. 

Culm a foot high, triquetrous, rather rigid ; leaves erect, 
very glaucous and smooth, shorter than the culm ; staminate 
spikes two, upper one oblong, with ovate scales obtuse anci 
dark brown ; pistillate spikes about three, oblong-cylindric, 
an inch or more in length, rather loose flowered, the two low- 
est on long peduncles projecting from sheaths ; stigmas 
three ; fruit oblong, somewhat triquetrous, short rostrate, 
nearly entire at the orifice ; pistillate scale ovate-lanceolate, 
rather obtuse, dark brown^ a little longer than the fruit. 
Mon. 

Found on the coast of New- Jersey near Cape May. — Schw* 
and Torrey. 

104. C. podocarpa. R. Brown. 
Schw. and Torrey no. 88.' 

Spica staminifera solitaria ; spicis fructiferis tristigmatici& 
binis oblongis pendulis ; fructibus ellipticis brevissime rostra- 
tis integris laevibus; semine pedicillato ; foliis inferioribu& 
abbreviatis. 

Pound in Arctic America by Dr. Richardson. Mon. See 
App. Frank. Nar. ed. 2. 

105. C. varia. Muh. 

Muh., Pursh, Eaton, Fers. no 98. 

Ell. no 26. Schw. and Torrey no. 59. 

Schk. tab. Uuu fig. 167. 
Spica staminifera solitaria erecta brevi vel elongata ; spicis 
fructiferis tristigmaticis ternis ovatis sessilibus subapproxima- 
tis paucifloris; fructibus ovali-ventricosis vet subtriquetro- 
globosis acuminato-rostratis bifidis scabro-pubescentibus^ 
squamae ovatse acuminatae subsequalibus. 

Culm 4 — 12 inches high, triquetrous, scabrous above, erect, 
slender, purple towards the base; leaves subradical, linear, 
narrow, rough on the edge, often equalling the culm ; bract 
ovate, lanceolate, short, supporting the pistillate spikes ; sta- 
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ttmate spike single, erect, peduoculatey oAen. very nearly 
sessile, sometimes an inch long, often not half an inch long, 
with ovate scales acuminate, brown or purplish, white on the 
nturg^ ; pistillate spikes two or three, very rarely four, ovate 
or globose, sessile, erect, about six-flowered, bracteate ; stigr 
Xim^ ihree; fruit oval-ventricose, nearly globose, somewhat 
triqwtrous from three nerves or ribs, acuminated into a beak^ 
bifid, rough-pubescent ; pistillate scale ovate, acuminate, 
tawny, often greeuf whitish on the margin and keel, about 
the length of the fruit, lower ones sometimes slightly mucro- 
«ale» 

Flowery in April and May — grows iii dry woods and along 
heijtgf s in vallies and hills-^^ommon over the country. 

fi. pediceilata, (Mihi) 

C. varta, Wahk no. 107. Rees' Cyc. no. 85. 

Spicis &ttctifert8 ovato-oblongis brevirpedunculatis ^ectis ; 
bractea inferiore foliacea. 

Pistillate spikes ovate-oblong, loose-flowered, short but 
distinctly pedunculate, about si|L tQ eight-flowered ; brac( un- 
der the lowest spike lanceolate, long, le^, often nearly 
eqimlliog the culm. 

This variety beiurs considerable resemblance to C. longi- 
foliaj Host. Grows with the other — ^very common* 

The striking resemblance between C. varia and C. piluli- 
ferUy L« Schk. tab. I fig. 39, has often been noticed ; but 09 
comparing specimens of the latter with the former, they ap- 
pear to possess very distinct characters. 

Our plant, as its name implies, is a variable species. I|s 
varieties diflfer much in height, size, situation and laigth of 
the spikes, rigidity or laxness and length of the leaves. Ge- 
nerally, it is readily recognised. This specie^ greatly resem- 
bles the following. 

106. C. marginata. Mah. 
Muh. PurSi, Eaton, Pers. no* 101. Ell. no. 28. 
Schw. apd Torrey no. 64. 
Schk. tab. Lll fig. 143. 
C. PenTuyhanicOy Lam. Rees' Cyc. no. 83. 
, Spica stiiminilera solitaria erecta pedunculata subtriquetra ; 
spicis inicti&rb tristtgmaidcb binis ovatis subssessilibus^ sub- 
approximatis paucifloris ; fructibus ovato-globosis brevi-ros- 
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tratis subbidentatis tomentosis, squamse ovatse acummaU& 
vel oblongae mucronatae sabaeqaalibus. 

Culm 4 — 16 inches high, triquetrous, scabrous above; 
leaves linear, scabrous on the edge, the culm leaves short, 
those of the previous year often longer than the culm, with 

fmrplish sheaths at the base; a linear bract under and 
onger than the lowest spikelet ; staminate spike subtrique- 
trous, with an ovate or oblong scale obtuse or acute, bright 
brownish red, white on the edge and kfcel; pistillate spikes 
one to three, commonly two, ovate, sometimes rather obloiig, 
sessile or slightly pedunculate, four to eight-flowered, often 
only one spike with sometimes the rudiment of another ; stig- 
mas three ; fruit ovate-globose, short rostrate, slightly biden- 
tate, scarcely triquetrous, tomentose ; pistillate scale ovate, 
acuminate, or oblong mucronate, little longer or shorter thaii 
the fruit, reddish brown, white on the margin. 

Flowers in April and May — ^grows in the same situations 
as the preceding— common. 

This plant, when it has only one pistillate spike, resembles 
C. numtana, L. Schk. tab. F fig. 29, whose fruit is rather 
acute at both ends. It is more ck)sely allied to C. vane^ 
To those acquainted with the figures of the two species itt 
Schk. they are readily known. Their general appearance is 
difierent^'-although the characters are so simitar. C. margi-^ 
nata has a larger staminate spike, with more deeply coloured 
scales ; its culm is larger and more rigid ; its fruit more round 
with a shorter beak and less distinctly bidentate. As it oc- 
curs in woods, with only one pistillate spike, or witli the ru- 
diment of another, it is unquestionably the C. Petmsyhanica^ 
Lam. according to the description in Rees* Cyclop. 

107. C. gigantea. Riidge. 

Muh. no. 31. Ell. no. 31. 

Trans. Lin. Soc. VII. tab. 10, fig. 2. 

Rees' Cyc. no. 170. 

C. lucustris giganteaf Pursh. 
Spiea staminifera unica vel pluribus ; spicis firactiferis tri<« 
(tigmaticis ternis cylindraceis sublaxifloris remotis, suprema 
sessile, inferioribus exserte pedunculatis, fructibus globoso- 
ovatis conicis longo-rostratis nervosisinfiatisglabrisbifidis di- 
varicatis, squama oblongo-ovata vel ovato-lanceolata dupVi^ 
longioribus^ 
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Culm nearly two feet high, triquetrous, glabrous ; leaves 
broad) lanceolate, longer than the culm, rough (Muh.) scarce* 
ly scabrous on the edges (Ell.) bracts very long, leafy, gla- 
brous ; staminate spike single (Ell.) one or more (Muh.) 
three (Rudge) with ovate and acute, or lanceolate and acu- 
minate, scales ; pistillate spikes about three, cylindric, large, 
somewhat loose flowered, distant, sometimes staminate above 
(Ell.) highest sessile, lower exsertly pedunculate, erect or lax ; 
stigmas three ; fruit globular-ovate, long-rostrate, conic, infla- 
ted, nerved, two cleft, glabrous; pistillate scale ovate and 
acute or oblong-lanceolate, sometimes nerved, white on the 
edge, about half as long as the fruit. 

Flowers in April and May — grows in marsh-like places S. 
Carolina — Rudge, Muh. and Ell. 

This plant has not been found in the Northern States. 
Described as it is by Muh. and Ell. who were familiar with 
it, and with C. lacustrts^ which it resembles, there seems to 
be little reason for believing the correctness of Pursh in ma- 
king it a variety of the latter. It appears to be a distinct 
species between C. lupalina and C. lacustrisn 

108. C. lupulina. Muh. 

Muh Pursh, Eaton, Pers. no. 117. 

Ell. no. 30. Schw. and Torrey no. 70. 

Schk. tab. Ddd flg. 123 and liii flg. 194 

C. lurida^ Wahl. no. 75. 
Spica staminifera solitaria erecta gracili sibsessili ; spicur 
llructiferistristigmaticis ternis et quatemis ovato-oblongis cras-« 
sissimis vel oblongo-cylindraceis brevi-pedunculatis erectis 
densifloris approximatis, inferiore sublongo^xserte peduncu- 
lata et interdum distante ; fructibus ovato-conicis ventricosis 
longo et conico-rostratis bicuspidatis nervosis glabris, squa- 
ma ovato-lanceolata acuminata subtriplo longioribus. 

Culm 2 — ^3 feet high, triquetrous, leafy sdong its length, 
^ubscabrous above ; leaves lanceolate, rather broad, striate,^ 
flat, scabrous on the edge, longer than the culm, with striate 
sheaths ; bracts leafy, large, much surpassing the culm, with 
short sheaths above ; staminate spike single, sometimes two 
(Muh ) long, triquetrous, sessile or nearly sessile, very slen- 
der in pni^ortion to the pistillate spikes, with lanceolate 
scales long-acute and scabrous on the point, whitish on the 
edge, sometimes distinctly three nerved ; pistillate spikes, 
three or four, an inch to two inches long, ovate-oblong, very 
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thick, or obloag-cyliiidric and less in tUcIuiess, approximate 
and subseasile, sometimes the lower more remote and often 
rather kmg exserdy pedmiculate, erect, densely flowered ; 
stigmas three ; fruit ovate-conic, ventricose^ long rostrate and 
round, bicuspidate, nerved, glabrous, divaricate ; pistiUate 
scale ovate and acuminate, or ovate, lanceolate, often tfare^ 
nerved, about one third the length of the fruit. Colour of 
the plant a bright but not deep green-*-sometimes rather yel^ 
lowish. 

The figure in this Vol. shows a common Ibrm of this spi^ 
cies ; if the lower spike be supposed to be wanting, the fig« 
shows the C. lupulina of most authors. 

Flowers in May — grows in marshes and about pond^— 
common. 

The pbtillate spikes of this large and beautiful species dif- 
fer nmch in lengdi. OfVen they greatly resemble the frmt of 
the common Hop, Humulus hipulusj from which the species 
received its name ;-— often they are much longer, and of less 
diameter than the shorter. The figs, in Schk. are not very 
excellent ; that on tab. Ddd shows a common form of die 
spike, — ^while that on tab. liii represents a rare variety in 
which the fruit is much more ovate and inflated at the base 
than is common. It is not clear that this fig. was not drawn 
from a specimen of C. retrorsa^ Schw. in which the fruit was 
only in a small degree reflexed. The reference of C lurida, 
Wahl. in Rees' Cyc. to C. intumescens^ Rudge, is doubtless 
incc»rrect. 

0- polystaehiay Torrey. Spicis fmctiferis quinis perlongo- 
€ylindraceis, infime remota et longo-pedunculata. 

This variety chiefly difiers in the greater length and num- 
ber of the spikes, which are commonly ^we^ and c^n nearly 
diree inches in length. The fruit is not quite so much in- 
flated — leaves wider, ensiform, nearly half an inch wide- 
bracts very large and leaf-like, often exceeding a foot in 
length. Large as are the spikes usually, on thk variety 
^y are gigantie. 

Flowers in May and June, in swamps, on the high lands, 
PhHUpstown, N. T.— Dr. Barratt. 

- Note. Figures of the fi»llowing species accompany tliis 
paper, and are given in this volume. They are not drawn 
by the same hand as the preceding, but they lUiutyate finely 
the several species. 
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Tab. H- fig. 24 €. rosea 

/?. radiata Vol. X. p. 276 

25— Davisn X. p. 279 
26 — ^alba 

0. setifolia X. p. 280 

27 — nigro-marginata X. p. 282 

I. fig. 28— graciUima VIH. p. 98 

29 — squarrosa VII. p. 270 

36 — ^pyriformis IX. p. 69 

K. fig. 31— cristata X. p. 44 

32 — scabrata IX. p. 66 

33— blanda X. p. 45 

L. fig. 34— Cherokeensis XI. p. 160 

35 — Muskingumensis X. p. 281 

36 — ^retrorsa IX. p. 67 

37— lupuUna XI. p. 165 



Art. XV. — Contrihutiam towards the Botany of the States 
of BUnois and Missouri; by Lewis C Beck, M. D. 
Professor of Botany, Mineralogy, &c. in the Rensselaer 
School. 

(Continued from Vol. X. p. 264.) 

PEN.TANDRIA. MONOGYNIA. 

Myosotis arvensis X« i »• 
Stem 4 to 6 inches high, simple. Barrens near St. Louia 
—May. 

Myosotis virginiana L rn. 
Hab. Alluvion of the Mississippi opposite to St. Louis — 
June — ^August. 

Myosotis lappula L i n. 
Hab. Road sides and on the banks of the Riv. des Pe* 
•May— July. 
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Batschiacanescens AftcA. 

Stem and Leaves villoas. Flowers terminal and lateral^ 
somewhat fastigiate — Coral orange yellow. The root affords 
a beautiful reddish crimson lac, which is much in use among 
the natives. 

Hab. Common from St. Louis to Fort Clark on the Uli- 
Bois — ^April — ^May. 

Pulmonaria virginica Lin. 
The western specimens of this plant differ from the eastern^ 
in having narrower leaves and smaUer flowers. 
Hab. Banks of the Dlinois— April. 

Onosmodium hispidum Mich. 
Hab. High exposed situations near Cahokia (111.) — ^May^ 

Lycopsis arvensis Lin» 
Whole plant very densely covered with whidsh hairs^ 
Leaves much shorter than in the eastern specimens. 

Hab. Barrens near St. Charles on the Missouri — Juiy« 

Phacelia fimbriata Mich. 
Hab. Inundated banks of Streams tiear St. Lioui»— -Also 
•n the banks of the Illinois-— May-''— June. 

Hydrophyllum virginicum Lin» 
Hab. Banks of the Mississippi, near St. Louis — May. 

Hydrophyllum appendiculatum Mich. 

Filaments perfectly smooth. Peduncles much longer than 
the leaves. In these it differs from the description of Dr. 
Torrey. 

Hab. Found in company with the two last — ^May^ 

EUisia nyctelea L i Hi 

Hab. On the inundated banks of the Illinois river — ^^are 
—April. 

A very fetid plant about 6 inches high, with a light blue 
corol. 

Dodecantheon Meadia Lin. 
Hab. Prairies near St. Louis, and on the Sandy Bluff of 
tjie Illinois river— April— May. 
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Samoliis valerancfi Lin. 
llAft. Marjgiiis of creeps aud brobks — common ia differ* 
eh^ parts of tUinois and Missouri. June. 

Lyslmachia ciSata Lim 
tiAB. Woods near. St Loui&« June. 

0<5hvolviiiiis sepiuni Ltin. . 

HaJ^. N^f cultivated grounds, SI. Louis. July. 

The leaves are much smaller than in any of the eastern 
^(^ciihetis t^hicK I h^Ve seeii^ In other respects the western 
Iplant app<&al-s lb agrfee' with the Ibrmer. 

Ipomaea purpurea Lamk. 
Has. In company with the last. July^ 

t^hlbx paniculata Liiu 
Stem 2 — 3 feet high.. Flowers in very Wge, numeroos 
corymbs. A hiighly ornamental sjsecies. 

Hab. Woods SDlith-west qf St. Louis. May — June. 

l^hloi divaricata Liri 

iStetn li^Atfy *rect, hairy above. Leates ovate4axiceolate| 
opposite, tlosely sfessile, distant, haify on both sides. Ploweti 
few, it! a tetrtkln^ scattered {panicle. Segments of the calyf 
«rect, subulate-linear, half as long as the tube of the coroL 
Corol purple; tube nearly straight; segments obcordate, 
wedge-ibrm. 

Hab. Banks of the Illinois. April— May. 

My western specimens have the teeth of the calyx shorter^ 
and die whole plant more hairy than in those icoat this state* 

Phlox pilosa E Ih 

Hab. Banks of the IQinois, in company with the last. 
April-i-^May. 

My specimens of this plant agree precisely widi the de- 
scription of Mr. Elliott*. It is supposed, by Mr. Nuttall and 
Dr. Torrey, to be the same b^ P . arisidta ; but I have no 
means of satisfying myself of the correctness of the opinion. 
V> pilosa has a stiff ^^em, which is generally erect, and pubes- 
cent on every part. Leaves revolute on the margins. Seg- 
ments of the calyx subulate, nearly as long as the tube of the 
corol. 

VOL. I. — NO. 1. 22 
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Phlox bifida.* 

Stem 4rS inches high, erect,, branching, minutely pcK 
bescent Leaves about an inch in length, ovate-lanceo- 
late, or lance-lineai*, somewhat clasping at base, oppodte 
and alternate ; margins revolute, and with the midrib ciliate. 
Corymb few-flowered. Segments of the calyx liqear, acute, 
hairy, more than half the length of the tube of the coroK 
Carol purple ; tube nearly straight ; segments wedge-form, 
deeply cleft, sometimes nearly to the base. Style as long as 
the tube of th^ corol. 

Hab. On the banks of the Illinois near Fort Clark. 
April. A large flowered species, which can be easily distin- 
guished by the characters above given, and pardcularly by 
3ie deeply cleft segments of the corol. 

Poleihonium rept&ns Lin, 
Hab. On the low alluvions of the IlUnQis and Missis- 
sippi. April. 

Solainum carolinense Lin, 

This nnsighdy plant is well described by Dr. Torrey, iiif 
his Flora. The star-like pubescence is very characteristic. 
JVfr. Elliott remarks that the corol is obscure, but in those 
specimens which I have seen, it was large and quite showy. 

Hab. Road sides and beaten grounds near St. Liouis. 
June* 

. P&ysalis pubescens Lin? 

Whole plant white pubescent. Leaves fleshy, somewhat 
viscous, alternate. Calyx pubescent in every part, nearly the 
length of the corol. 

Hab. On the rocky banks of the Mississippi. May. 

Verbascum thapsus Lin. 
Hab. Road sides and beaten grounds, every where in IllJ- 
nob and Missouri. May — June^ 

Campanula perfoliata Lin, 
Hab. Alluvions of the Riviere des Peres. May. 

Triosteum perfbliatum Lin. 
Hab« Woods near St. Louis— rather rare. May. 
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Vilis oestivalis Lin. 
Hab. Banks of the Mississippi, north of St. Louis. July. 

Cissus bederacea Pers^ 
Hab. In similar situations with the last. June* 

Viola cttcullata AiU 
Hab. On the prairies from St. Louis to Fort Clark-<-^ 
very common. Ii^ut:h — April. 

Viola palmata Lin. 
Hab. Barrens near St. Louis. May. Veiy variable, 
and periiaps only a variety of tiie last. 

Viola pedata Lin. 
' Root fasdculate. Leaves numerous, many*parted, pe- 
date ; divisions lance-Hnear, entire or subentire. 

Hab. Banks of the Mississppi, near Alton, Illinois—* 
rare. April— ^May. 

Viola blandaW^t/Z^I. 
Hab. Wet woods on the Riviere des Peres, 5 miles wesi 
of St. Louis. April. 

Viola pubescens A i t. 
Hab. In company with the last. April. 

Viol?i bicolor Pursh. 
Hab. On the Mammoth mound a mile north of St. Lou- 
is, and not elsewhere. April. 

Claytonia virginica Lin. 
Hab. Low alluvions of die Mississippi and Illinois. 
April. The leaves vary considerably in width* 

Ceanothus americanus L i n. 
Hab. On the Barrens in various parts of Illinois and 
Missouri. Common. April. 

Euonyihus atropurpureus J a c q. 
Hab. On the alluvions of the Mississippi and otlier 
streams in the vicinity of St. Louis. May. It attains the 
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height of 8 or 10 feet^ and is qi4te bruichiiig. Flowers fe^ 
tra^drous. 

Comandra umbellata Nutt. 
Hab. On the prairies, near St Ijouis. ApriL 

Impatiens paHida Nu^t. 
Hab. PaBks of streams Illinois and MissoorL JMy. 

Ribes reenrvatum Mich. 
Hab. Woods near St L^Emis. A^r^ — ^May.. 

PENTANDittA DiGYNIA. 

Apocynom cannaliiin^iun L i n* 
Stem % — 3 feet high. Leai^es ovate or oval* mua^cnutfe^ 
attenuate at base, with revolute margins, sjoaooth and soQie^ 
what glaucous above, white pubescent beneath^ on s^^rt 
hairy petioles. Cyme somewhat panicled. Corol smallj^ 
green ; tube radier shorter than the segments 4»f the calyx. 
Hab, Banks of streams near St. Louis. June, 

Apocynum hypericifolium A i t. 
Stem 2 feet high, branching. Leaves oblong, tapering at 
both ends, (never cordate) very acute,, hairy beneath, on short 
pedoles. Cyme many flowered^, panicula^te ;. pai^cles, erect* 
Calyx about as long as die tube of the corol. 
Hab. Gravelly banks of streams* IVfi^souri. June. 
This species resembles^the last, but diflevs fi:oQi it in having 
the leaves smaller, narrower, and. tapering each way from 
about the middle ; and also in having its inflorescence more 
distincdy paniculate. Ther^ is,; however, some confusion 
concerning the species of this geQus. 

Asclepias syriaca £ i n. 
Hab. Rocky bankjs, of th^ Missi^pgi at St. Louisa 
J^np. This plant sometimes ajttaips the bei^t, of sij; feet. 
It is comparatively rare in these states. I have never, ob* 
served it on the prairies. * 

A^sclepias qipadrifolia.,7''ax q^ 
Hab* prajries near St. Lauia and, elsewhere in HI. and 
Miss. June. The western specimens have the leaves nuure 
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fleshy* 90ipewKat pnbescejQt bette^Uh* ciUate on the. margia. 
yiQw^X9^ white and p?U© red. 

Asclepias incamata 14^ in. 

Stem branched above. Leaves 3—5 mches in lengthy 
smooth, lanceolate-oblong, cordate at base, on short petioles. 
Umbels numerous. Flowers pucple* 

Hab. Wet pcayriea and e^ccated ponds» Jul^^ — Aug. 

Asclepias anvoena Za i n* 

$t$m sparingly branched above. Leaves oblong, tapering 
at base, acute or acuminate, whidsh pubescent beneathi Lm- 
iels few. 

Hab. In simUas situations with the lastr— July. 

Asclepias verdciUata L % »• 

Z^eave^ varyix^ ficQui I to 3 inches in length^ aod from 2 to 
^ lines in wMth.^ Umbeh verticijlale towards the upper part. 
^iowers^ p«rple.. 

JQab* Prairies and barrens near St. Louis-— July. 

AscU^ias obtusifolia Mich. 
Hab* Open pvairies west of St.. l^piiis. May. The 
wbple plant,, and p^j:ticularlgf the flpwers^ ace larger than on 
tb^sea.CQa3t 

A^lepias. longifolia JMic h.. 

Stem 2 to 3 feet high, erects simple,, very hairy. Leaves. 
3 to 4 inches long, scattered*, nairow-lanceolate, obtuse, 
tbicky scabcous^ covered on both sides, with sheet stiff hairsi, 
revolute on the margins* lifmbeis, lateral,, on short peduncles. 
Pedicels very numerous, hairy- Lea&Cs of the nectary^ 
shorten than thf^ antheridium, distincdy cucullate ; horn waoir* 
ing. Corol green. 

Hab. On the Prairien near St. Louis,, and St. Charles. 
June. 

• This plant belongs to the genus Acerates of Elliott ; 
which differs from Afidegint. priacipaUy in die absence of the 
horn-like processes of the nectary* 9at this- character ap- 
pears tQ be common ta sevjqral g^enuin^ species, of A^lejfias, ; 
as A. syriaca^ A. jgl^tolacQQid^ fyc. Mr^ NultalL and. Dr. 
Toroey seem to, think that A* langifoUofh not. specifically 
distinct from A. viridiflora of Pursh. I have only a single 
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specimeD of the latter from the eastern States, which ditferir 
from the former as follows. The flowers are larger and 
much less numerous. Leaves oblong-ovate, acute, (resem- 
bling those of A. amcma.) Leafets of the nectary erect, not 
eucullate. 

Asclepias tuberosa L i n. 

Var. cordata.* Leaves broad, cordate at base. 

Hab. Sandy prairies west of St. Louis — ^rare. June. 
Agrees in every respect with A. tuberosa^ except in the leaves, 
which are about three fourths of an inch in breadth, and cor- 
date at base, 

Anantherax viridis Nut t? 

Root perennial. Stem 2 to 3 feet high, smooth, sparing- 
ly branched, deeply grooved. Leaves 3 to 4 inches 4ong, 
scattered, oblong, very obtuse, with a mucronate point, thick, 
minutely pubescent on both sides, with revolute margins, on 
short petioles. Umbels^ terminal^ few-flowered. Pedicels an 
inch long, slender. Calyx persistent, erect, five-parted ; 
segments ovate-lanceolate, hairy beneath. Carol erect, 
^een, campanulate ^ segments ovate, sub-acute, three or four 
times as large as the leafets of the calyx. Nectary (Lepanthi^ 
vm Nutt.^ simple, five-parted ; segments compressed^ 
closed both above and below, incurved, longer than the 
votheridium, without horns* 

Hab. On the Siliceous hills near the lead mines, in com- 
pany with Ginothera alata. May — June. 

This plant certainly belongs to the genus Anantherax of 
Nuttall, but it does not altogether agree with his description 
of A. viridis. According to Mr. Elliott Asclepias connivens 
dtDr. Baldwin, (Anantherax viridis Nutti has the leafets of 
the nectary (stamineal crown of R. Brown,) with short homst 

Heuchera viscida Pursh. 
Hab, Prairies near St. Louis. July, 

Sanicula marilandica Lin. 
Hab. Fertile alluvions of the Mississippi and other 
streams— common. May. Highly esteemed by the natives 
as a remedy for the bite of poisonous snakes. The leaves 
«u:e beaten to a pulp and applied externally to the wound. 
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Slum tricuspidatum EIL 

Stem 2 or 3 feet high, very smoothf sparingly branched* 
Ijeaves pinnate, 3 or 4 pairs, with an odd one. Leafets lan- 
ceolate, acute, somewhat rigid, from 2 to 4 toothed ; teeth 
unequal. Itwoliterum caducous. 

Hab. Swamps west of St. Louis. June^-^ulv. 

According to Mr. Elliott this is S. rigidiut of Walter, and 
diflfers from S. rigidius of Linnaeus, in the leaves, which are 
iedmost 3-cuspidate, and in the seeds, which are more slightly 
winged^ 

Thaspium aureum Nutt. > Hab* Wet grottods 
Thaspium barbinode Nutt* > near 8u Louis— May. 

Myrrhis canadensis Nu 1 1. 

Lower leaves sometimes nearly bitemate. General iiw<^ 
lucre wanting ; partial one consisting of one or two short 
almost subulate leaves. Styles persistent, erect, at length 
divaricate. 

Hab. Shady alluvions of the Illinois and Mississippi. 
June« 

Myrrhis longistylis Torre y. 

Stem hury at the joints and near the root. Umbels with 
3-^5 rays. Lower leaves sometimes on long petioles. 
Styles linear, subulate, long. 

Hab. In company with the last. June. 

The only distinctive character of this plant is the length of 
the styles ; if this is constant, it is perhaps sufficient to war- 
niDt its erection into a new species. The other characters 
noticed by Dr. Torrey arc very variable, both in the eastern 
and western specimens. Dr. Bigelow, in the last edition of 
his Flor. Bost. also divides M. claytoni of Mic A. but his 
descriptions are quite different from those of Dr. Torrey. 

Smymiuin cordatum Walt. 
Hab. Wet grounds — common. May. 

Sm3nmium integerrimnm L i m 
Hab. In company with the last. 
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Ciciita tnaealata jL I n. 
Hab. Oo Ae banks of streams, in tevetvi patts of ttifese 
states. June. 

Erigenia balbosa Nutt. 
Hab* B«iks of screams near St. Louisti March 15lil. 

Ulintts aih^rieaiia Lin. 
Ulaias folva Mich. 
Hab. Both these species are found upon the banks of 
^streams throughout Illinois and Missouri. The former, how- 
ever, is by far the Hiost common. The variety with pendu- 
Ums branciies il to be met with on ^e Illitiois. 

CeMs occidentaiis Lin* 
Hab« Banks of Riviei^ des Peres, 8 miles west of St^ 
Louis. April. 

PENTANDRIA. TRIGYNIA. 

Viburnum acerifolium Lin. 
Hab. This species is found, in company With V. Oocycoe- 
cu$9 on the alluvions of the Mississippi near St. Louis* May* 

Rhus glabrum Lin* 

Rhus toxicodendron Lin* 

Rhus aromatkum Ait* 
Hab. These three species are found in woodi neai^ St^ 
Louis. June. Mr. Nuttall remarks that R. afomaUcnm is 
the only species to be met with in Upper Louisiana ; — ^^ 
this is a mistake. 

Sambucus canadensis L i n. 
Hab. I*ields near St. Lo^is. M^. 

Staphylea tfifc^a Li n. 
Hab. Banks of Riv. des Peres. ApriK This tree iA%es 
to a considerable height. 

HEXANDRIA. MONOGTSTIA. 

Tradescantia virginica L i n. 
Hab. Prairies and barrens near St Louis. May- 
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Hypoxis erecta Lin. 
Hab. Prairies, every where in these states. May* 

Allium striatum Willd* 

Scape from 8 to 12 inches high, naked, compressed* 
Leaver radical, linear, nearly as loiig as the scape, striated 
on the outer surface. Spathe 2-leaved, about 6-flowered* 
Corol spreading large^ white. Petals ovate, with a promi- 
!Bent coloured midribs 

Hab. Timbered alluvions of the Mississippi near Stt 
liouis-— rare. April. 

PhalangiUm esculentum Nutt. 

Hab. On the prairies of Illinois and Missouri— commohi 
May. 

Dn Torrey has given a very minute and accurate descrip* 
^on of this interesdng plant. See his Flora, p. 346. 

Lilium canadense hin. 

Stem 2 — 3 feet high, smooth. Leaves whorled, broad 
!|anceolate, ecute, 3—5 nerved. Flowers from 1 to 3, nod- 
ding, on peduncles which are four or five inches in length. 

Hab. Prairies near St. Louis. June. 

Lilium Catesbaei ^a Z ^. 

Stem 12 to 18 inches high, smooth, rpund. Leaves lance^ 
linear ; one whorl of 4 or 5 near the flower ; the rest scat-* 
tered. Flowers large, scarlet spotted with brown. PetaU 
levering into a long claw at base, acute, (not acuminate.) 

Hab. in similar situation^ with the last June. 

Erythronium albidum Nu 1 1. 

Leaves impunctate. Flowers l^eflexed, white or bluish 
iVhite. Petals lance-linear and somewhat obtuse, nearly 
twice the length of the stamens. Stigma Irifid. 

Hab. B^nks of Peoria lake, near Fort Clark. April. 

This species has the inner petals without dentures ; but 
this is also the case with some yellow flowered specimens in 
my herbarium, 'these last may belong to the species which 
Mr. Nuttall mentions as allied to E. albidum. They were 
found in the vicinity of Albany, and may be more pai'ticujai^ 
Jy noticed hereafter. 

VOL. I.— NO. I. 28 
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Uvularia lanceokta Wi lid. 

Hab. Higii bluffs of the Illinois river. April. 

Difiers from U. perfoliata as follows : Petals lanceolate^ 
smooth within. Anthers without, or with very short, awns. 
Pistil shorter than the stamens* The whole piant is larger; 
Ae flowers nrach more showy and of a deeper yeHow. I 
have never observed it on low grounds. 

Smilacina racemosa Desfont. 
Hab. Woods, prairies, and alluvions near St. Louis«, 
May. 

HEXANDRIA. TRIGTNIA. 

Melanthiun) virginicum Lin. 

Stem 4 to 5 feet high, erect. Leaves sheathing at base/ 
12 to 18 inches long, carinate. Stamens of the length of the 
petals. 

Hab. On the prairies 3 miles south of St. Louis— veiy 
rare. June. 

This is one of die largest herbaceous plants that I have 
aeen. The inflorescence resembles that of Veratrum viride^ 
although the panicle is much larger and more branching. 

Helonias dioica Pursh. 
Hab. On the prairies in Miss., 111., and Ohio. ApriL 

Trillium viride.* 

Root pereJinial. Stem 8 to 12 inches high, smooths 
Leaves ovate, acute, somewhat tapering at base, closely ses- 
sile, 3 to 5 nerved, with whitish spots on the upper surface. 
Flower erect, closely sessile. Leafets of the calyx lanceo- 
late, ovate or lance-linear, an inch and a half long, erect, 
obtuse, broad at base. Petals dark green, fleshy, narrow^ 
somewhat spatulate, a little longer than the calyx. Stamens 
half the length of the corol. 

Hab. Shady banks of streams, St Louis. May. 

The form of the calyx leaves is very variable. In one of 
my specimens it is nearly ovate. 

Trillium recurvatum.* 
Stem 8 — 10 inches high, smooth. Leaves oyate lance- 
ovate or obovate, nerved, smooth, clouded with darker green, 
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sessile or on very Aort petioles. Flower dosely sessile. 
Leafets of the calyx an inch long, lanceolate, acute, recurv- 
ed. Petals purple, of the length of the calyx, lance-ovate, 
very acute, attenuate at base, erect Filaments very short. 
Has. In similar situations with the last. April. ^ 
This may be Trillium sessile of Lfflma^us ; but its flowers 
differ c<9isi<ierably Irom that species as described in botanical 
works and as figured in Curtiss. At all events * temZe,' is 
now no longer a distinctive character and should be changed* 
In addition lo the above sessile flowered species of ifais genus, 
it is probnide that m kflurt two more have abeady heea di^ 
cK^ere4 

Trillium erectum Lin, 
Var. album Pursh. 
HkBt Roeky batiks of creeks emptying into the Illinois*-* 
common. April. 

TriUiuitfi gftodifloram Salish, 

flxh. On the prairies of Illinois. May. 

in the spring rf 1822, I observed this pliant in flower, at 
hiteivals, from St Louis to Clealrelasd on the Ohio, and akd 
in the W'estem pdit of this St^te. 

. Rumex acetosella Liru 
Hab. Prsdries— common. April. 

Rumex britannieus Pu rsh. 
Hab. Swasafry grounds near St. Louis. April. 

HEXANDRIA. POLYGYNIA. 

Alisma plantago Lin, 
Hab. Swamps & miles west iS[ i5$. liOnuSi and dsewhere. 
June, 

fs^, HEPTANDSIA. MONOGTNIA. 

iEsculus glabra Wi lid* 
Hab. On the banks of die Illinois and elsewhere. April 
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OCTANDRIA. MONOGYNIA- 

Rhexia virginica Lin- 
Hab. Banks of the Merrimack, 16 miles south of St. 
Louis— rare. June. 

^nothera biemiis L t »• 
Hab. Prairies and woods near St. Louis. June. 

JEnothera sinnata Lin* 9 

Root woody, perennial? Stem 8 to 12 inches higb^ 
^mewhat branching, villose. Leaves oval-oblong, toothed 
and sinuate, sometimes almpst pinnatifid ; — Slower ones sub* 
entire, petioled. Flowers small, axiUary and terminaL 
Calyx yillose ; segments reflexed, one third the length of the 
tube. Petals red, obcordate, as long as the segments of the 
calyx. Capsule w inci) or ipore long wl)en mature, linear^ 
angled ; an^Avery villose. 

Hab. On the mounds nes^- St. Louis. May. 

I am in great doubt whether this is (E. sinuata; but I 
have not at present the means of comparispn. The long 
capsule, the still longer tube of the calyx, and the r^d corol, 
do not appear, judging from the descriptions of Mr. Elliott 
and Dr. Torrey, to belong. to that species. Should th^ 
above prove to be distinct, I would propose the specific name 
villosa^ in reference to the calyx and capsules. I also found 
in the vicinity of the above a dwarf variety, characterized as 
follows : Stem 2 — ^3 Inches high, simple. Leaves an inch 
long, oval, entire. Flowers terminal solitary. It differs^ 
fropi QQ. minima ^^^ A. in the length o€ the tube of the calyx^ 
which b nearly an inch. The corol is reddish yellow. 

(Enothera macrooarpa Pursh. 

Hab. On the siliceous hills near the lead mines. Miss. 
May. 

This splendid species was first discovered by Mr J. Brad- 
bury, in the above situation, to which it appears to be pe- 
culiar. I have never seen it in any other place In my spe- 
cimeifis the capsules are not so large as is stated by Mr. Nut- 
Xall ; being seldom more than an inch and a half in length, 
fmd half an inch in breadth, 

Gaura biennis Lin* 
If i^B. Vfet grounds near St. Louis. July — ^Augu$f« 
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Epilobiam coloratum MuhL 
Hab. Banks of small streams near St Louis. August. 

Acer saccharinum Lin> 
Acer negundo L i n. 
'^Hab. These two species are found on the alluvions of the 
lliviere des Peres and other streams. April. 

OCTANDRIA. TRIGYNIA. 

Polygonum punctatum Ell. 
Polygonum mite P er s. 
Polygonum pennsylvanicum Lin* 
Polygonum virginianum L i n. 
Hab. The above species are quite common on the mar^ 
gins of swamps near St. Louis. June*— Jul^. 

Polygonum aviculare Lin. 
Polygonum convolvulus Lin. 
Hab. Near cultivated fields. July. In the latter spe- 
cies the lobes of the leaves are very acute. 

Polygonum amphibium Lin^ 
Hab. Margins of ponds. July. A distinct species from 
T?f natans of Eaton. 

ENNEANDRIA. MONOGYNIA. 

Laurus sassafras L i n. 
Laurus Benzoin Lin, 
Hab. Both species are quite common on the banks of 
jAe UGno^s. March — April* 

DECANDRIA. MONOGYNIA. 

Cassia marilandica L i n. 
Hab. Banks of creeks near St. Louis. July. 

Cassia chamcecrista Lin. 
|Iab. Barrens and prairies west of St. Louis. June* 

Baptisia alba R. Br own. 
Hab. High sandy prairies, from St. Louis to Potosi,.^ 
j^unet 
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Cercis canacfenfiis Lin. 
Ha«. ImoMlated baoks of streami in Illkms and Mis- 
souri—common. March — ^Apiil. 

DECANDBIA. TRIGTNIA. 

Cttcubalns stellatits Lin. 
Hab. Prairies, Illinois and Missouri. June. 

Silene regia. 

Stem erect, 2 or 3 feet high, branched, with tumid joints, 
and, as well as the whole plant, pulvertdently pubescent and 
liscid. Leaves broad-ovate, opposite, scabrous ; lower ones 
sub-clasping ; upper acuminate. Flowers scarlet, large, in 
pairs, or in threes, at the extremities of the branches, nume- 
rous. Calyx an inch long, cylindric, 10-striated. Petah 
oblanceolate, generally entire. 

Hi9« Hills near the Potosi lead mines— rare. June. 

Stellaria longifblia Mu h I. 
Hab. Banks of the Riv. des Peres. May. 

DECANDRIA. PENTAGTNIA. 

Cerastium vulgatum. 
Hab. Fields — common in these two states. April. 

Ceraatium nutans ii a yi 
Hab* Rocky banks of streams. May — June. 

Oxalis violacea Lin^ 
Hab. Side hills on the Illinois river-^rare. April. 

Oxalis corniculata Lin. 

OxaliistTieiat ^iHA ^ 
Hab. Prairies-— common. May. TbeftcBieris ahonta 
foot long, procumbent, hairy. The flowers are smaller than 
those of the last. 

Penthorum sedoides L i n. 
. , Hab. Mar^s of dhcheff and swaaqNt, jBt. Louis. June. 

' ^o ht eonttttued.) 
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Art. XVl.— Dc^cnjj^iem of the Chrevilhanum Serratum, a 
new geniitj beUmgingtb the order Musci. By Lewis C. 
Beck» M. D. and Ebenezer Emmons, M. D. Read 
before the Albany Institute. 

GREVILLEANUM. 

Generic Characters. Seta terminal. Peristome dou- 
ble; outer teeth 16, broadish^ acute; inner 64, subhorizontal, 
somewhat bent, free at the apex. Calyptra glabrous, open* 
ing laterally ; base tubular, sheathing the neck of the cap- 
sule; apex closed, acute. 

This singular and distinct genud is named in honour of 
Dr. Robert K. Greville, of Edinburgh, author of the Flora 
Edinensis, and one of the most distinguished muscologists of 
the present day. It can be easily recognized by the charac^- 
ters above given. The numerous teeth of the inner peristome 
are always distinct at the base, but in the young state they 
cohere slightly at the apex, where they appeaf to be held to- 
gether by transverse bars, which separate as the capsule be- 
comes mature. The calyptra is closed at the top, and has a 
short mucronate point Its longitudinal opening is scarcely 
more than one-third of its whole length ; through which the 
capsule escapes while in a very young state. Its base forms 
a sheath, which closely embraces the neck of the capsule and 
summit of the seta. When, however, the capsule becomes 
old, the calyptra, still sheathing the seta, falls down to the 
base of the latter, and there remains among the leaves* 

G. Sermtum. Stem erect, simple; Leaves linear-lanceo- 
latCj acute, crisped when dry. Lid hemispheric, yellow, 
without a beak. Capsule cylindric, curved, subhorizontah 
Teeth of the peristome yellow. 

Hab. Rocks in shady places, a mile west of Troy. 

Stems about an inch and a half in height, simple, bearing 
a considerable resemblance, in habit, to a Bartraraia. Leaves 
numerous, nearly half an inclr in length, crisped and rigid. 
^ta dark chestnut brown and shining, 

Explaaatkud of Figures.* 
A. Top of the Peristome, magnified. B. Capsule and 
Calyptra, inagmfied. C. Calyptra, mAgnified. D. A Le«f« 
magnified. £. Whole planl^ natural size. 

^ In striking off the figures, in eolourMt it was not convenient to represent 
the following shades, described in a letter from the author : — *^ Top of the pe- 
ristome near gamboge yellow— calyptra light greei;- capsule a shade darker." 
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Art* XVn. — Ob$ervatum$ en two late Meteors seen at 
New-Hjaven. By Alexander C. Twining^ Civil En- 
giDeer, kc. 

[ComrauDicated to the Connecticut Academy.] 

Early in the evening of March 31st, a brilliant Lall of 
light was seen at this city, passing in a westerly direction, 
and at a considerable height above the horizon. This was 
followed on Saturday evening, (April 1st) by a second, 
which passed more to the south. The first passage took 
^ace at half past seven o'clock, and was seen by niunbers. 
The second was at nine, or a few minutes earlier. It at> 
tracted le^s notice than the first, but was described by an 
observer as commencing near a point lying N. 30^ E.,' and 
in altitude 60^) continuing till it reached the zenith, where it 
disappeared, ^ler its disappearance, there was left a lu- 
minous track thrdtigh the whole course, which remained for 
about a minute. In about two minutes a sound was heard 
which was taken by the observer for thunder; but no cloud 
appeared. The same thing was witnessed by a gentleman 
at Arlington, 18 miles north of Bennington, in the State of 
Vermont, who ^ves the following statement of the circum- 
stances : '^ He was riding towards the west, when a suddeii 
light around hini caught his attention, and, turning he saw a 
fiery ball that shot from horth to south. In the south-east it 
vanished, about 30^ above the horizon. Its duration was^ 
short, but, three times in its course it seemed to stop and in- 
stantly to leap forward with a tremulous motion. Its course 
was marked by an arch of light^ at which he remained look- 
ing till a shock reached him much like thunder, one minute 
and a half, according to his judgment, after the disappear- 
ance of the meteor.''^ From these observations it would seem 
that the height, at the time of the meteor's vanishing, was at 
least 60 miles ; since a distance of 110 miles to the north 
depressed its altitude 60o. Conclusions, however, are un- 
certain which, in cases of this kind, rest on tlie impressions of 
but two or three individuals ; but as the first observation was 
made under circumstances which ensure a nearness to the 
truth, atid as the other was made by one who judges with 
correctness of astronomical distances, the height conjectured 
isiay be considered an approximation to the true one« 
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^The first nieteoir» however, was seea by many, whose re» 
marks being compared^ may lead to resolts nearly accurate ; 
and such as are Jinown will be given as they were collected. 
As the «ame pbeoomenon was witnessed at Salem and Ando* 
ver in Mass. and at Arlington, where the appearance of the 
second has been already described, it will be singular if simi* 
lar observations have not been made and broaght together at 
some other places through so extensive a tract of country. 

^< Two gentlemen walking down Chapel street, New-Ha- 
Ten, were startled by -a sudden light around them, which cast 
shadows like the moon. They next saw a mass of light over 
a house just before them, and thought that one of the chim« 
neys was on fire. They were so situated as to see the whole 
{>assage of the foody firom this time till it vanished. Its colour 
was a dazzling white. It threw ofif sparks in its course, and 
was followed by a train, three or four degrees long. One of 
the two having conducted the writer to the spot, and pointed 
eut the place where it was first seen, and some parts of its 
course, hy die aid of material objects around, the altitudes 
were measured, and the following observations noted : 

In aaimoth S. 16i^ E. iu altitude was 42^ 

,, S. 53i W. „ 20O, where it disap- 

peared. ... 

The duration of the passage was conjectured by the ob*- 
server, to be a quarter of a minute ; but being requested to 
follow its course with his finger, as it actually appeared^ he 
passed it in six ^ccmds ; and, on bis relating the circum- 
stance which took .place from the flash to the disappearance, 
it seemed, probably, near the truth. . . 

Mr. J—— H — n* of New-Haven, beii^ so situated as to 
see the whole ph^omenon, describes it as commencing its 
course esi^t of south, rising but gently, aod vanishing far 
south of west. At the. end of the course there separated 
fiXMn it several parts which seemed to fall. After looking at 
the whole he walked to a con^derable distance, and then 
beard a report sudden and of short continuance. Being re- 
quested to walk again over the same ground, and with the 
liWie speed, the ioten^al was four minutes and a half. Fol- 
lowing, with his finger, the cpurse, he described a duratio|i of 
twelve seconds*. From bis description, taken on the spot of 
observation, tlie following particulars were noted : 
Az. S. 26i E. AU. 150 

Place of vanishing „ S. 36 W. „ 25© 

VOL. I. — ^NO. 1. 24 
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Mr, — — , a master mechanic in New-Haven, hearings bt^ 
lamtly speak of the flash of light/ went out to wait for the re- 
port. From circumstances it seemed likely that ^^re minnie^' 
passed before the sound was heard. He describes the sound 
as shaking the pavement. 

Mr. B- , a student of Yrfe College, was sitting in his 

window, when the flash was seen. The meteor was concealed 
by a large building ; but he noted wh«re the shadow frota 
the upper part of the roof fell, and the line which it pursued 
on the grdund. The duration seemed to his recoUeetion five 
seconds ; but tracing its course along the ground, it amount- 
ed to no more than three. The observations derived fron» 
this source are — 

Az. S. 12 E, Alt. 430 

Course^ of shadow „ S. 76^ E. 

E. H , an intelligent lad, first saw it over a large 

building. It seemed to ^ move level,' as he expressed it, and 
he described about the place of vanishing. It seemed about 
fts large as the moon. At its vanishing it went out gradual-* 
ly, and after it was gone, there appeared immediately three 
bodies of a red colour falling, but partaking of its modon« 
They were traced in their fall two or three degrees. Its 
course, measured by his finger, was between five and »x 
seconds. 

Ai. S. 34 J E Alt. 190 

Place of vanishing „ S, 5€| W. „ 260. 

Mr. N. J ■ , also saw the whole phenomenon. A mass 
of Bght, irregular, and as large as the moon, appeared to the 
east of south-east. It vanished south of west. Walking on- 
ward he heard a heavy sound, which he took ^yr thunder, 
tod looked for the cloud. It was sudden, and repeated, in 
the manner of a reverberation. Being requested to walk 
over the ground at the same rate, the interval was four min* 
utes and a tfiird. Following, with his fincer, its course, the 
duration was four seconds. 

Az. S. 69i B. Ak- 90 

Place of vanishing „ S. 66 W. „ 22jo. 

Three persons were walking in an open space and saw die 
body at the same momenta They agree with regard to the 
phenomena, particularly the place of disappearance. One 
of them, a lady of close observation, describes it as flying 
like a rocket, and with a similar train. There seemed to her 
an interval between the mass and the train, as if a dark body^ 
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were moving on, feUowed and swnroiuided hy A^mt* It m§» 
in ske very nmdti less tban the mooo, as the odiers descri- 
bed it, aboat one third in dfametec. The spot of vaoisbiiig 
was pointed out* At the time of bnvsting and disappeavattoe 
it threw off sparks which seaned to faU« She judged the do- 
radon to be 6ve seconds, and this agrees very exactly with 
what can be gaidiered from the oonversatioa which passed. . 

Place of vanisfaii^ S. 57 W. 

From these difierant acconnts, the following pactictiktfl 
may be gathered t The meteor seen on the 3(l<st of March, 
made its appearance at some point far east of sontb. In azi- 
math S. 1:2 E., its altitude was 43^, and it vanii^ed betwcM 
Sw 50 W. and S. 60 W., at an altitude of 23P. Its form was 
not regular, but apfHroadiing to round, and its apparent 
magnitude much less than the moon's, its colour was white, 
tinged with blue. Thronghcmt its coarse it ikstm off sparks', 
and was followed hy a train a few degrees in length. At the 
end of tte course it exploded and threw off parts which were 
seen to fall*. Th^ sonnd of the explosion reached the ear in 
4 minntes 25 seconds after the vanishing of the meteor. The 
same body was seen north of Boston and as far 9» Vecmont. 
Its whole course occnpied about 5 seconds. 

From the interval between the explosion and the report, 
and from the snddenness of the passage, it is obvious thotM 
miles from the^ observer would lie but Uttle beycmd its distance 
at the moment of explosion, and that* 24 miles a second, 
would not exceed its velocity. Its newest ^distance to the 
earth's surface may have been within 30 miles, or even less. 
As to its magnitude, na very definite concliisions can be 
made. Those which iMtve usually been gf^en, m such cas^ 
as amounting te probc^Miity, have douhdess exceiuled the 
truth. They woukl have applied more conrecdy to the site 
of the body and the surrounding fiame ; at least, these re- 
marks wiH apply to UMwe which, tike die one wider consider- 
ation, do not indicate, by dtie regnfaoity of dieir outline, a 
process merely of ignitinm. How often this case has oocur- 
red, the writer does not know. The mihrerfial attendance of 
a train brilliant and long, and sometimes of one which re- 
mains after the body is gone from sight, is a strong argu- 
meiH, ii^ all cases, for a (flaming medium aroond the mass of 

* There can be little doubt that tl;iese were mtltorie tlones which have fall- 
en somewhere in the southern part of J^ew-York, in New-Jersey, or, possibly, 
In Long-bland Sosod. 
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matcin*. Or, let aay one raeasoce^ in his mind^ a distaneae of 
20 mfles, and a darotioo of one seeond, and thetk let a globe, 
some portion of a mile in diameter, pass along tbe distance is 
that time, and duoogh an atmosphere even oJF very diminid»- 
ed density, it will not appear surprizing that, by the power of 
firiction, the excitement of electricity, and the compression of 
air, it should sorround iteelf and mark its course with dame. 
The existence of a compressed and kmiinouft atmosphere 
might also account for the appar^st stops and sudden leaps 
forward, which these bodies are often said to make* 

In the present case the different representations of magni* 
t»de vary from lO' to^ more than half a degree* If we place 
it at 15', and consider that4>f the body 10', we shall have 56 
rods, or one sixth of a mile,, for the diameter of the meteor. 

The existence of these bodies* in the form of revolving 
masses of matter is now generally admitted. That it should 
have been so long discredited by philosophacal observens and 
considered as embarrassed with difficulties, is perhaps an ia* 
stance of the common fact, that the simplest theories are the 
last received. But though so niear and so frequent in thek 
appearance, they are probably the last with which, in many 
important respects, we shall be acquainted. Their pheno- 
mena and modons are too rapid and transient for the steady 
observation of science, and it is only from common observers 
diat we can generally expect any account of tbeio. SdU, 
such accounts ought to be cai«fully collected, and such ob- 
servers to know that their oppcMrtuhities may be made of use 
to philosophy. 

The circumstances whidi the observer diould be prepared 
to notice are these : The dme of occurrence^ the place of 
rise and of vanishmg, and any points^of its course, e^peciatty 
if it pass material objects, ^ich can. be marked, togeth^ 
with the place of observation. The aspect of the body and 
its train. The duration of the course. The kind and in- 
tensity of the report, and the interval of time between the re- 
port and explosion. Other observations may be both useful 
and interesting, though these seem, at present, to be the 
principal. 

But if ever the phenomena shall become settled and 
known, and every &ct disclosed ^hich rationed curiosity can 
search out respecting these bodies, there will remain a ques- 
tion of principal interest to be answered : what beneficial 
purpose do they promote ? Their numbers and tbe general 
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fiinttkrity of their directions seem to intimate an aseAil design 
in their formataoSy and mark tliem as controlled hy some sys^ 
lem. Still, as we often find, in regions of fertility, barren 
■Kiuatains of which no account can be given, so in the 
heavenly spaces there may be bodies whose existence can be 
explained in no o^r way, than as a mere casual result of 
those laws under which it pleased tbfe Creator to place our 
systdm at its formation. 

New-Haven, April, 1826. 



INTELLIGENCE AND MISCELLANIES. 



i» Notice ^ Mr. OwenU EMtdbluikment, in Indiaf^n^'^ m 
letter from fVilKam Maelmre, Esq. to the Editor, dated 

New-Harmony, March 16, 1826. 
Dear Sir, 

Tour letter of the 18th of January is received, and 
agreeably to the request therein contained, I shall give you a 
sketch of -the moral and physical state of this seulement. 
Our geological productions are without variety, consisting 
of some- of the latest sand-stones and a few coal measures, 
covered by a rich and productive alluvial. The plants have 
not yet passed withm the reach of our observation, and 4 
genera, and about 315 to 30 species of fresh water shells, in 
^be Wabash, are the only animab as^yet examined, that afford 
any interest. 

We have been here scarcely two months, making a few ex- 
periment of the efiects of th^ new system upon our species. 
From tte obstinacy of old deep rooted habits, not much can 
be expected from theorising for so short a time upon subjects, 
with respect to which, as regards nine tenths of mankin<^ 
only practice can produce conviction. Still every thmg 
considered, (both the materials and opportunities,) we ha^e 
succeeded better Aan we had any reas<m to expect. We 
bmve found that it is inach easier to assimilate a few, having 
Ibe same imiBilita, ttemmany having efferent occupations. 
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by which they had been acciislonied to fiye. The kaonieclge 
of eadi other, necessary to diAise that confidmce which is the 
main spring of social order in comnnuitties, was nfach earier 
created among a small number of friends, of much the sane 
trade and profession, than in a mixture of calMngs, the rela- 
tive ways of which, in the individual system, were too different 
to be at first easily reconciled to their fonner opinions of their 
own interest. Besides the scalie was too extended, in Ittrge 
communities, for the comprehension, and beyond the fimits 
of the sphere of calculation of the greatest part of the pro- 
ductive labourers, for whose benefit the social system has 
been adopted, and on whose suppcHt it must ehiefiy depend. 

It was, therefore, decided (as the easiest and most certain 
mode of carrying into execution the social system) to divide 
into small communities the land surrounding HaroMHiy, and 
already two societies are formed ; one wi^ 1200 acres of 
good land ; the other with 1 160 acres, at $3,60 cents and at 
$5 per acre, 7 years credit being aUowed, and 5 years after- 
waids fo pay it ; 1-5 of the sum being paid per year. An 
advance was made of firom 500 tc^ 1000 dollars cadi, to 
begin with, and 5 per cent, interest charged until all is paid. 
The condition is annexed, that the said land will always re- 
main in joint communities and never be divided into indiVfd- 
ual property, under the penalty of foifeitare. In order to 
annihilate every temptation to specidation, any surphis diat 
may remean, after supplying all the wants of the «oninMini^, 
is to go, towards forming other nnular OM&munities. Thc^ 
terms being so reasonaJbk, and the vmi^ty of Ans pkii»i offev- 
iag such immense advantages for die education of chiMren, 
and funiislnng every supply 'On better terms than can 
be procured elsewhere, warrant us to expect, that veiy soon, 
the whole land about New-Harmony will be settled upon die 
same conditions. 

The obstinate prtBJudices of men against makhig any use- 
f(A or ¥a<Heal change (for die insignificant change <^ the cut 
of a coat or cap, although contrary to all common seme, is 
adopted with avidity) has, for a Icmg time, prevented «e 
from -putting in practice, what I would liave called experi- 
mental farming school, for the edueaition of Ae children of 
the productive classes : and iMs sodable system of Mr. 
"Owen, offering aD the means and materials for effecting the 
same reform amongst the saime usefcA class, I have joined him 
In all hi# undertaiongs, on this sideof the Adanticy aad v^ 
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ibtend to carry tbem into execnttoa, as far as a consickrable 
cttpital win permit. Already part of the boys* schcwl is so 
far organized that they make shoes for themselves, and will 
soon do it for the whole community. They will likewise 
have work-shops for tsdlors, carpenters, weavers, fee. in the 
school, all of which trades will be ahemately practiced, by 
way of recreation from their mental labour of Arithmetic, 
Mathematics, Natural History, &c. as a useful substitate for 
gymnastics; to which will be added agriculture and garden- 
ing. We have nearly 40O children belonging to the society, 
besides strangers from the ^ibrent p»ts of the Ubmi. The 
girls are taught the same things as the boys, by Madam 
Fretageot, and are classed, alternately, to work in the cotloo 
and woollen mills, and in washing, cooking, fee. (for no 
servsmts are permitted in the society, and every one must do 
something for himself,) not working above half a day on any 
one kind of labour, thereby alleviating the fatigue by variety. 

Youth of both seses have been unjustly treated by forcibly 
enjoining on them tasks to perform as useless and unnecessa- 
ry, as they were beyond their comprehension, and so differ- 
ent from all the occupations of men whom they saw daily 'em- 
ployed <Mi operations which th^y were prevented from follow- 
ing, or imitating, by thar parents or instructors. The 
strong propensity to imitation, which, if indulged, would 
make education the apprenticeship of life, is crushed and 
crossed, rendering their tune a burthen to them, and aug* 
menting their mii&rtunes in the same ratio as their utility is 
fimitti^ied. My -experience does not permit me to doabt, 
that children, under proper management, can feed and clothe 
themselves by the practice of the best and most useful part of 
their instruction ; and In place of being a burthen, they would 
be a help to all connected with them. 

The schools here will be on such a scale, as to location, 
men of talent, and perfection of machinery, as to constitute 
them the first in the Union, for every species of useful know- 
ledge. Freed from the whims and caprices of custom, as 
well as that slavbh admiration of antiquity, that bounds our 
exertions to copying the imperfect attainments of our fore- 
fathers, they wiU proceed improving every day, and endear 
vour to bring t^e mental feculties nearer to a par with the 
physical inventions. 

All children, as well as men, if not occupied in doing 
good, will most probably be doing harm, either to themselves 
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or others- Want of occupation is one of the great sources oi 
mischief. Children ought never to be idle, but to be con- 
stantly employed from morning to night in benefiting them- 
selves or others. All our vacations are injurious . to youth, 
and only serve the caprice or pecuniary interest of the mas- 
ters, by prolonging the time necessary, and of course aMg- 
menting their salary, for instruction* Occupation should be 
so varied, as not to fatigue attention, and the mental and 
physical labour so balanced as not to injure the heakh. 
None of our species can be too long kept at work ; Aere is 
nothing more easy than by habit to turn all usefiil and neces- 
sary occupations into an amusement, when life itself would 
become a pastime. 

2v Topaz of Connecticut^, — ^In the preceding number of 
diis journal, (vol. X. p. 332) the existence of this locality of 
topaz, was announced, accompanied by a description and 
analysis of the mmeral, by Professor Edward Hitchcock, 
and Mr. B. D. Silliman. We have it now in our power to 
state, that, although the vein has not been, (as we are in- 
' fonhed,) penetrated, more than two feet, considerable num- 
bers of the ti^azes have been found, and they are beginning, 
as might be expected, to lose their weathered and unsigh% 
appearance, and to assume more purity, lustra, an4 beauty. 
When it is considered, that the effects of weathering often 
penetrate deep into rocks, and especially ifito vein^ it could 
not be reasonably supposed that these topazes, (should the 
-vein continue to furnish them at increasing depths, of which 
there seems strong probability) should assume s^ fresh and 
perfect appearance, as to form, colour, lustre, and soundness, 
undl a depth is attained, beyond the effects of the ordinary 
meteoric agents. We have not visited the spot since the dis- 
covery of the topaz there, but the specimens brought by Mr. 
Lane, for inspection, abundantly confirm the opinions alrea4y 
expressed as to the natuie of the mineral, and are interesting 
to the eye of a mineral(]|gist, although still too imperfea, for 
the views of the lapidary or jeweller. 

Crystals are lying before us varying in their dimensions 
from 2^ inches to r's of an inch.* Numbers are aggregated 
laterally, and dispersed in portions of mica and quartz, and 
other contents of the vein. The colour is sometimes yellow 

* Huge coarse cryitals of the weig^ht «f «everal p^ands continae to b« 
found. 
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x>t yellowish, or reddish yellow, lite that of the Brs^zilian Bxii 
Saxon topazes, but more generally this topaz is nearly oi 
quite colourless, like the topazes of New-HoUahd and 
Siberia, and thejragments are often perfectly limpid, so that 
in thin slices, they are . as transparent as the most perfect 
j^lass dlf" rock crystal, alild when laid upon writing it is per-^ 
fectlv legible through therii.* ' The cross fracture, at right 
dagies id the axes of tlip prIsinsV is invariably foliated, and the 
substande is neatly c(ivisib)e into thin slices, with two smooth^ 
|>aralleH and highly brilliant. ai\d polished surfaces. 'This is 
$eeii, in at degree sufficiehdy conspicik>us, in ttie m6sl ordina- 
ry and weathered ^ecimens, when broken at right aingles to 
^e aiisy and in the more perfect ones, t^e brilliancy oi these 
interior sdrfaces is not surpassed by iha^ of ^ny substance 
whatever.. The same structure and brilliancy are often ob- 
served' in fragments, that do mt present any external geo; 
tiietrical form.* Th6 fracture, in all other directions, tiian 
Chat which has been described^ is conchoidal ; somethnes flat 
and sometimes perfect, and deep, and having the wrinkled 
appearance; usuaBy eharacterislic of that variety of fracture, 
when most jierfect . *jrhe conchoidal surfaces are likemse 
brilliant, and. scarcely yi^td in lustre, to the foliated faces; 
the lustre fg highly vitreous and sometimes Jirerges towards 
the. adkmandne. 

* Two or thiee years since,* Dr. Brewster oCEdinWrgli 
transmitt€fd to us an inliefestinjg printed piaper^^" on'th'e ^< Dis-^ 
tribntidlBi of the colouriiig matter and on certain peculiarities 
ih the structure and. optical properties- of the Brazilian 
topaz.*' In this paper {exhibidng that preeision and delica- 
cy of observation so ch^actertstlc of its author) the most im- 
jpottaiit circumstance is the -description, and exhibition in 
coloured figures, of some remarkable coloured imSiges and 
tegular pictures obsm^'d in. the plates of the iop^i which are 
jparaQel to its natuiti foliated joints, and at right angles to its 
axis^ Our object in adverting to this paper, at this time, is 
€b siy, that although, owing probably to the imperfection of 
die specimens, ahd the want of anyjprecwe observations, those 
r^m/ar 'dispositions of colour,* corresponding with the exter- 
nal and intersal form and structure of the crystals, have not 

** Through ikttmed lurfaces, tliere is a distinct double refraction, 
t Commiiaicatfld by him to tbe ra]vih«i«l|r« FhUoiophicitl So<;iety.'iand 
extracted from theu- TraniactioDs for 1822. 
VOL- !•— NO. 1. 25 
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been, demonstra:^ — we have observed intense beauty of 
prismatic colours thrown from the interior of the Connecticut 
topazy' constant in certain positions, but not observable in 
others. The Reading colours, which are very pure and iuT 
tense, are blue', green, and red, sometimes in ux>ts, but'ofteh 
in parallel lines, remarkably distinc^ and much less li^lendecl 
at their confines, than those of the solar iris.. 

Additional researches are to be made in the Vein and the 
result will be communicated to the public. .^ . 

5. DanaU Epitome of Chemical Philosophy. ^^ A work of 
220 pages 8vo. cannot be expecte^) to present much that is 
tiew in a science so extensive as chemistry. 

The. author's object 'is '* to furnish a work which should 
i>e useful as a text-boo)| of the science, as it is usually taught 
in our academies and colleges," and he- has endeavoured 
^ to comprise the principal mcts and dottrine^ of chemistry, 
in a condensed form, adapted to the use of those who wish to 
acquire a knowledge of the Philosophy of the Science* 
without entering into the details of lajporatory practice^ of 
being encumbered with the minutiae of processes, and descrip- 
tions of substances, which are interesiing^bjily to the profess* 
ed practical and operative chemist.^* 

Dr. Dana appears to have executed his design with goo(i 
judgment, and we doubt nojt jthat his work will be. useful to 
learners, especially to those who wi^h to treasure up princir 
pies, with the omission of details. • . -, . 

We have so many elementary chemical works, and so many 
good ones, that ijt can. scarcely be considered as necessary to 
compile any thing jiew, except for tfie precise purpose pf iUus-. 
trating a pourse of lectures, and for. this purpose every fectiu*- 
er has undoubtedly the right to publish his own views an<l 
arrangement, for the benefit of his pupils arid of others who 
may choose to adopt them. . . 

Dr. Dana's arrangement is clear — ^his style neat and per- 
spicuous — his selectioYis judicious, and he has introduced the 
most important facts and observations that have been made ini 
(his country. , , 

4. Peach iVeftj.-^A practical nursery man,' now in the 
office, requests us to state for the benefit of the public, that 
he has discovered the cause of the decay of our peach trees,, 
and also how» efiectually, to remedy the evil« The cause H 
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small . grul5s about an inch in lengtli, that breed in the roots 
from nits deposited there th^ preceding, season,' and in the 
spring hatch alia feed upon tlibse roots, *and after devouring 
tlie sap, then make their ^ay up^he body of the tree, nour- 
ishing themselves as they proceed till they advance two of 
three feet, when the root ceases to supply them, and then 
diey die and the tree dies with tli^m. Now for the remedy, 
which has never been known to fail. As soon 'as the buds 
begin to put fortli and i|^e leaf to appear in the spring, and 
before they are quite out, rembve. from the bottom of the tree 
Entirely all the dirt or tu^f till you come to the bare roojs, 
from which scrape all the loQse, old. rotten bark ; then take 
ihree quarts of fresh sls^cked time for a large and full grown 
tree, and so in proportion for a smaller and younger one, and 
lay it carefully on and about the roots, covering it from th^ 
weather, and it will destroy these, destructive maggots entire- 
ly N. Y. Eve. Post. \ 

5. Unprecedented Cold. — PbATTSBUBaH, Feb. 22, 1826.' 
On Tuesday and Wednesday of last week, was the coldest, 
weather probabiy ever experienced in the United States. 
We did not asciertaih how low the thermometer sunk in this 
place ; but at Fort Covington, fourteen miles distant, a ther- 
mometer sunk to 40^ below zero, and the mercury froze ! 
How much lower aci alcohol thermometer would have sunk^ 
Is not known ; probably, however, not more than one or two 
degrees, as mercury exposed at t{ie same time, was a long time 
in congealing^ A degree of cold, sufficient to freeze mercu^ 
ry was never befbr« nodced in the United States, and proba- 
bly never in so low a latitude as 45, The coldest weather 
that we recollect \o have heard of in this couritrj^, was 32o \)^» 
low zero. — iHteUigencer. 

6. T%e heat of July 1825, seems to have been as oppress 
siye in England and France as in this country, and to have 
been attended in some instanjpes^ " ivith the same fatal effects, 
&s a number of sudden deaths are mentioned in the papers. 
The thermometer stood At Bath on tlie 19th, in the shade, at 
99 degrees; and the number of horses that had died, is sup- 
posed to be greater than at ailj^ former period. . The effe^ 
of continued hot w.eather were seriously felt. Brooks and 
ponds* were become quite dry, and vegetation was sufiering 
from the. scorching heat of the sun. The weather in Parjis 
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was most intensely hot^ a^d such a season has scarcely ever 
been remembered there. Nearfy a period of twelve weeks 
etagsed without a siogle drop of rain, ana th^ papers repre- 
sent the conntry as absolutely burnt up. The thermometer 
^f Fahrenheit 'was dally as fiigh a^ 96 degrees^ even in cool 
parts of the city, and was in many places between 90 and 100 
degrees throughout the day. , The waters of the river Seine 
were extremely low indeed* 

7. Sea Sfeiycn^.— ^Capt. Holdrege, of the ship Silas Rich- 
ards, which arrived yesterday f?om UverpocJ, s^es that in 
passing George's Banks, five days' since, he had a fair view 
of the sea serpent.^ It was about ten rods from the ship, the 
sea perfectly calm,' and that part whi<4i appeared out of water 
about sixty feet in length. The head and [H*otttberance were 
similar to the representations which have frequently been giv- 
en of him by persons who had seen him near Cape Ann. He 
was going at a very slow rate, and aj^ared unmindful of 
the ship. He. was visible about seven minutes to the passen- 
gers and crew, who were dh deck at the tkne. A cerii^eate 
has been drawn up and signed by the passengers^ which, with 
a drawing made by one of the gentlemen, gives a minute (^ 
scription of the serpent as seen by them. The number and 
credibility of the witnesses, place beyond all doubt the exist- 
ence of such an animal as a sea*serpent*-r-JVcii^-TbriSr Adver^ 
«wcr»J«nc21, 1826. ' . ^ ^ * 

8. ReliquuB Diluvianau • JHjEtyden^s iteologtcat Ussayk 
EatonU Survey.— A letter from rrof. Buckland to the E(fi- 
tor, dated Paris, March 1, 1B26/ states, that this gentleman 
was then on his way to tho South of Prance, Italy and Sicily^ . 
for the purpose of'^coniSniling his researches on the <filuvtat 
deposits in those parts o€ Europe, before the publication of a 
second volume of the Reliquiae, fbt which the authpr has 
amassed a large store of materials from England. He is very 
desirous to be informed as to the contents of our vast'cavertis 
in the west and south-west, and meritiohs with much int^est 
Mr. Eaton^s proposed examination of certain caverns, in' the 
state of New-York arid elsewhere. 

For the sake of promoting'. the very interesting researches 
of Professor Buckland, aiia of fortifying his couclusions, 
which must increase in* importance, the more the scenes from 
iv^hich the evidence is drawn, are diversi^ed ^d ext^nded^ 
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we ^ould. urgently solicit. all those intelligent persons who 
have access to out caverns, especially in die great limestone 
fbrmations, to cause the loose earthy materials on the floor of 
those caves, to' be explored for bones, and If any are found 
to have them cftrefully preserved and examined, and the facts 
reported. Wherever ext6psive excavations have been already 
made, for the purpose of obtadning nitrous earths', it is re- 
spectfully suggested that the workmen should be interrogated, 
and their refuse materials inspected with care. We look to 
our scientific JSri)&nds in thf western and south-western states 
and colleges, for the influence and eflbrts necessary '^o this re- 
search. Professor Bucklanc^ regards Dr. Hayden*s Geolo- 
gical Essays, as a work of much value in felation to his re- 
searches into the facts connected with the American dOuvial 
formations ; and Mr* Eaton's survey on the great canal,' as 
** a valuable addidbn to <5ur geological knowledge,'* and as 
tending to " confirm our expectation of the universality of th^ 
general order of superposition." 

' Mr. Buckland mendons that a letter frojn Professor Savi 
of Pisai bad just given him information of the exisfence, in 
the limestone of the neighbourhood of Carrara and the gulpb 
of Spezzia, of caves containing bones of bears, hyaenas, &c. j 
he was about proceeding without delay :to investigate the 
facts. , . * 

9. Collections of Foreign ilf?neraZ<.-— Foreign minerals 
in collection's, more or less extensively labelled, described^ 
and .classified, iftay be oTbta^ined of Frederic MoLDEN- 
HAUER, at Heidelberg, Germany. . The editor ha^ received 
from him a letter, which states, that he wiH furnish collections, 
either for money or in exchange for AmeripaiT minerals : the 
prices and particultiirs may b^ learned by the perusal of a 
printed catalogue,' which has been transmitted by M. Mol- 
denhauer, and which the editor will loan. Mr. L^onhar%^ 
private co^mseBor and professoj' in the univeraty of HeideP 
• berg, is stated tQ "have recommended the channel of copimuni- 
cation with tjiis country, which is how indicated. 

10. Antiseptic inftueru^ of Chlorine and of its cotnpownds , 
*-^n a letter from Bj;. Lajisii,^ to tjie ^itor^ dfl$0d Paris, 
1925. — The daily and varied application of the chlo- 
rates of lime and soda*, roa^e at^ If^uris by Dr. Lisfnjnq, chi€|f 

* lli9 celebrated antiiepUc of M. Labbafque, parmaceiitist of ? aris* 
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surgeon of the hospital de la pitie, has been attended with a 
degree of success, far surpassing the hopes .which had been 
conceived by several other learned practitioners, who had 
employed this powerful chemical agent in medicine. Mr. 
LisfiraAc has cured, in the course of a few days, very large 
iilceig}, which had been unsuccessfully treated by the common 
methods. He has also had the sadsfaction to succeed equal- 
ly well with recent burns, especially with the severe sores of 
the greater part of those who were wounded at the burning 
of the manufactory of Livry, near Paris. 

This important ol^ect tends more and more to produce; 
new developements and learned explanations, in the course 
of instruction, which he (Dr. Lisfranc) gives at the amphi- 
theatre Broussus, near the Sorbomae.* In the instructions 
published l^ M. Labbarque, he announces that he' is occu- 
pied upon an extended work, ^' upon the decomposition of 
animal substances and its influence upon animated beings.'* 
All enlightened men wait with impatience for tliis work, in 
which the connexion of our physical and chemical know-? 
ledge in relation to this subject will be illustrated, by all the 
light which physiology affords. It suffices for simple com^ 
inon sense to glance at the precious advantages of these new 
researches and of this new labmir. The truest and most 
brilliant gtory which belongs to medical science is connected 
with this subject, and we no longer perceive in this sanctuary 
an illusive fame and vain and fruitless pretensions—** une 
fam^e d*?ceptive" — ^*' une expression vaine et insignificante." 

The numerous fhcts stated by learned bodies and paiticu-r 
larly by the Institute of France, have proved the disinfecting 
and curative efficacy of the cblwates. 

. The public Authorities have been constrained by convic- 
tion to adopt them in practicet— -every day the most learned 
practitioners make new applications of them in the healing 
?ttt, and with peculiar propriety, in cases where medicine has 
hitherto been imbecile, particularly with respect to conta- . 
gious diseases. 1% is evident, tiiat the use of the chlorates i^ 
the best prophylactic remedy- against these maladies, and 
thsit^ either alone or almost alone, they have arrested their 

* " A ramphithMtrd Broassais, endoi det Jacobins Saint Jacques pr^g U 
Sorbonn«. 

t *< Voyez ia Rt.wtt Encifclapeduue de JaiOet and i^oOt tt ies Jottrqaux-4f 
-pedeciQe de larm^me ^poque, pabli^ a Paris/^ 
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effects m iiidivi4aals who were infected and near* being de- 
stroyed by them. ^ ' 

Jt fellows of course, that only a stej is necessary to de- 
stroy every established seat, every potential and every active 
cause of these maladies, in bodies either organized or not : 
to arrive at the chemical demonHration of this cause neutral-' 
izable by a chemical agent, at the discovery of the system or 
of the organs, by means of which this deleterious cause at- 
tacks aniinid Gfe. 

FuRSi Laisne, Professor 
of the Russian Language, rue du petit Vaugirard, 
No. l,k Paris. 

Remarks iy the Editor. — M. Laisne's letter was forward- 
ed under the expectation that it would be published, and with 
a promise of other communications, which he wishes to hsrve 
made known to the learned societies of America — '< especially 
tp the academy of natural sciences of Philadelphia, and to 
the honourable Mr. Maclure."^ 

T^e pamphlet of Mr. Labarraqne has been transmitted 4o 
us by the kindness of Mr. Laisne. It appears that the dis- 
infecting powers of the chlorates are so great that if there be 
occasion to disinter and examine a corpse, which is already 
in a state of putrefaction, the odour disappears, provided a 
cloth moistened with the diluted chlorate be placed upon the 
body, anditwill.be necessary to sprinkle the cloth from time 
to time.* , , * 

If putrescent fluids have run upon the ground, their odour 
is destroyed by pouring the diluted chlorate on the place, 
and stirring it with a broom ; by dashing i| upon porticoes^ 
stair-cases, Slc. which are infected, a similar effect is pro- 
duced. 

Vaults, privies, sewers, &lc. are cleansed in a similar man- 
ner. 

Did our limits permit, all the statements in relation to this 
subject, contained in Mr. Laisne's. letter might be corrobora- 
ted by particular cases ; on^ a few can be alluded to. The 
contagious effluyia emanating from diseased persons, are 

- * A parUeular ciue bf this kind is related, where, for some judicial pur. 
pofe, a body which had been buried one month, was disinterred by order oC 
jgoTeminettt, in August, 1823 : it was effensire, and during the ten houn 
tnat it remained abbve ground, before the persods arrived who could certify 
its identity^lt became very mqeh inflated, and the stench was insupportable.. 
The application of the chlorate of lime produced a wonderful efiect— Ae 
smell ceasing almost from the first aspersion. 
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completely destiifyed by sprinkling the chamber with one oi 
the liquid chlorates, .very much diluted with pure water ; it 
should be dashed about die beds ; and phy^ciws ^nd attend- 
ants should moisten their' hands and their nostrils with the 
liquid.* 

These agents remove the 6dour of foul teeth and ^ums, 
and neutralize the dangerous emanadon from the ulcerated 
sore diroat. . A purulent and o^nsive discharge from th^ 
bladder was removed by injections of a very dilute chlorate. 
Bodies kept for interment until they are offensive, may be * 
rendered innoxious by these fluids, arid professional men, call- 
ed to examinations connected with medical jurisprudence, 
with processes of embalming, ot with demonstrations in 
anatomy, should ^secure diemselves by a free use of dies^ 
powerful agents.^ 

. They neutralize the foul air of marshes, of iriark^f^, and 
odier pla'ces where animal matters occasion a putrid and de- 
leterious effluvium. 

The common sewer in Paris, called Amelot, being entire- 
ly obstructed, had been for 40 yeSirs a nuisance. In'l782t; 
eight men were suffocated in an attempt to^'cleansi^ it, and in 
a recent eflbrt several workmen had fallen down*in d state of 
asphyxia ; when the attempt was s(^in made, and wid\' en- 
tire success, and without accident. The safety <if this piainfnl 
and dangerous operation appears to bave been imputable en- 
tirely, to the use of the chlorate of lime, widi which the work^ 
men wet their hands, arms, arid nostrils, arid alsQ all the pu- 
trescent iriatters which they were removing. The ^uperiri- 
tendant derived hii? safety from a disinfecting bottle, whicK 
he occasionally applied to his nostrils. The space to be 
cleared was from ten to fourteen feet long, the putl^sceiit 
matters formed a bed of four feet and a half in thickness, and 
the labour occupied more than four hours. 

One of the workmen who had beeri wown irito a s^te of 
asphyxia, in the atterhpt to enter the vault without precau- 
tion, and who had lain forty-eight hours in this sttuatiohi 
entirely widiotrt sense, was completely restofbd by the tr^ of 
the chlorate of lime, inhaling the, odour, receiving the iuid 
intefnally, and having it sprinkled in. bis chamber. 

M. Labarraque^s prep^ation is called ill the FreritU ni'6»* 
moir chlorur$ de oxide ae sodiwn et de chatuc, and the method 
of pifepai*%it is given inTotoie I. des Arcfaivies generates dc 
m^decine.'* 
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Article L~^TAc Divining Rod. 

Observing men have long been perplexed with the divin^ 
ing rod, that common discoverer both of salt ivater and fresh'> 
and of minerals and oresJn the bowels 6f the earth; Those 
who at once lau^h at. its pretensions . and always laugh ai 
them, make light of the perplexity, without taking a step to-^ 
wards its removal ; while those who have paid any attea-* 
lion to the subject, find facts irreconcilable with any known 
and established laws of nature $ and, also, reasonings contra- 
ry to knowli laws and to common sense. If the laws of the 
divining rod be an absurdity, it is equally an absurdity that 
honest men should combine to maintain a poor falsehood. 

Since the eleventh century, the divining rod has been in 
frequent use. It was first employed '' for the purpose of 
finding metals and minerals, and for the discovery of stolen 
property, and to identify characters guilty of crimes." Jus- 
tice coming to be better understood, the divining rod lost 
credit as a witness of moral turpitude^ and now claims, and 
has long since only claimed, to find metals and ores and foun- 
tains and veins of water below the surface of the. earth. 

More than one Ei^lish writer has spoken kindly of the es- 
teem in which it is held by the miners of Britain In France, so 
late ad 1781, a volume was published, • detailing 600 experi- 
ments, made with all possible attention and circumspection^ to 
ascertain the facts attributed to the divining rod ; by which 1$ 
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unfolded their resemblance to the admirable and uniform latvTi^ 
of electricity and magnetism.' 

We find in our own country, many decided friends of the 
divining rod. Our public journals not unfrequently contaio 
letters of respectable correspondents, stoutly maintaining its 
character for truth and integrity. 

It is a subject of eager curiosity to some, and is not perfect- 
ly understood by any. It admits of being explained to the 
most moderate capacity ; and it is hoped this paper will fur- 
nish every reader both with facts and arguments, to sustain 
him in right views of die divining rody and to enabk him ta 
disprove the false. 

It begins with a description of the rod, and a general no- 
tice of the present state of the art in our own cosntry. 

The divining rod is* a forked branch of any. tree whose 
Vark is smooth and whose £bre is very elastic. The witch 
hazel is in the highest esteem, not merely for its potent name^ 
but also for the convenient size and ready forks of its plente- 
ous branches, and the uncommon elasticity of its fibre. The 
peach and the cherry are often used. The. limbs of tlie* fork 
should be 1 8 inches or 2 feet in length, and of the diameter of 
a pipe stem. When used, it is taken thus : 




the palms of the hands being turned upwards. But when the 
diviner, apprehending the action oPthe hidden influence, 
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begiAs to grasp the rod firmly, the fingers are drfwrB tighl^ 
upon the rod, and it takes this form i ^ 




Jihrn limbs of the rod being bent from their middle to tbftir 
lower extremities outward. The diviner, holding the twig 
carefully in this manner, moves onward with a slow, aod 
creeping step. In due time the head of the fork turns down* 
wards, and, cpming to. point perpendicularly to the earth, 
inarks the site of the fountain or ore. 

The action of the rod-under these circumstaaces, i^ a &et 
plain to tlie vision of every beholder. Those w^o hold U9 
are oftentimes men in whose hands we would without hesita- 
tion intrust life, property and rq)utation : and no doubt they 
are wholly unconscious of the power, which excite^ jdiie ac- 
tion of the rod, but they confidently believe it proe«eds from 
hidden fountains, or ^minerals in the bowels of the earth. 
From north to south, from east to west, the divining rod lifis 
its advocates. Men in various callings, men above the reach 
of mean arts, men of the soundest judgment, of large infiurma- 
tion, and of the most exemplary lives, do not disown the art, 
and when a friend demands their aid, rarely if ever, is it made the 
n^eans of extortion by the meanest professor* JUtc^rati and 
Doctors, in want of fountains $pr their domestic «ise, do not 
d^dain to eall far the demonstrations ofthe divining rod, and 
will, in some iitstances, acknowledge the accordance of the 
j^sult$ with the previous declarations of the diviner. 

If there be a firaiid, the divin$ffs themselves are the first de- 
ceived, and the greatest dupes. But how can they be .deceiv- 
ed ? They hold the rod steadily in both their hands — ^in the 
diagram, the poipt ofthe-rodU tunifid towards the heavens. 
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In searching, the rod discovers 'its sensibility by the molfon <jf 
the point from its vertical position downward through the arc 
of a semicircle, until it rest$ perpendicular te the earth. 
This motion^ so far from being intended by the holder of die 
rod, is made in opposition to the closest grasp his hands can 
give. And aldiough an. honest man^s word might be taken 
for this, we have the fact corroborated by our ow<i senses. 
We can see, and if that be not enough, we can\also &el the 
rupture of the green bark, as it is fairly wrung frpm the rod^ 
in the Contest between the force which bears the point of the 
rod down» and* the pinchiiig ^fasp of «the divlQcr, to prevent 
that motion. . * 

The rod does not exhibit this unaccountable action in the 
hands of every man. Many, all, can urge it to exhibit thi& 
motion } while it is only in the hands of a very few that it i» 
supposed to move not merely without urging, btlt contrary to 
their best efforts.* These few are of no pecuHQrage, constitu- 
tion dr habits, to distinguish them from dieir fellow-men. But 
if any female has ever exercised the gift of divining by the. 
witch hazel, it has not come to the knowlec^e ci the writer. 

Diviners are sensible of no change in their feelings, while 
the rod acts. They determine its. nearness to some attracting 
body,* as every beholder may, solely "by the demonstration ol 
the rod itself. The only peculiarity I hare heard commonly 
remarked, is, that the rod acts more freely in hands naturally 
moial, than in hands naturaUy dry — a mechanical effect which 
oil would probably increase. . . 

In New-England, -ifhere springs are most abundant and 
always pure, die use of the art is less frequent, because less 
necessary. In the states south and west, where water is not 
equally abundant, and fountains are not so certainly pure, 
the art is better known and more highly valued. The water 
hunter obtains celebrity. He is sent for to a great distance, 
and performs wonders with praiseworthy modesty, ahd for a 
moderate compensation. 

Iii all parts of the land, if the diviner hunt for metals, he 
becomes distrusted by the better sort of men. Yet the per- 
suasion is genera], that the "rod is influenced by ores ; and 
this persuasion is the diviner's greatest defence. For in pup- 
suit of water, if he direct the search at a wrong place, be is. 

*u* P"®^"^**' *«y» • With the precaniion of.washiDg the hands snd Bole» of 
the feet in a wenk solution of muriatic acid or salt and water, and maicing^ 
im tr»l barefooted, the expenment vftl succeed witE every one. 
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excused without loss of confidence, upon*, the discpveiy of any 
mineral or vile ore in sinking the well. Traces of iron ore 
are almost universal in that part of our country, where' the 
divining rod is in the highest repute ; and oftdi serve efiectiT- 
ally to conceal the diviner's entire defeat. 

But the divining rod does not merely point out the site of 
the hidden fountain : it determines also its depth. This part 
df the science is eqtrally wonderful and important. To know 
tliat Water may he obtained hy digging at « particular spot, 
is not enough J We must know more; that the fountain is 
within a reasonable depth. Accordingly, all men gifted with 
the use of the divining rod, have a way to determine the 
depth of the newly discovered fountain, if it1be within fifty 
feet of the earth's surface. Thus the ineSLpllcable motions of 
a green twig in the hands of a rare man, serve, in the opinion 
oPmany, to point out the situation of a fountain in the midst 
of the dry land, and to ascertiain its depth ; and to point oiit 
veins of salt water with precision from 300 to 600 feet below 
the surface of the earth. The thing is incredible ; .and it is 
equally incredible that the be^t no^n in the land should falsely 
maintain that the motions of the rod in their hands are entire- 
ly contrary to their own well-meant efforts: 

In' 1 820, I was at the residence of a respectable farmer m 
Ohio, and again in 1821, where I noticed a new well at an 
inconvenient distance from the house. J inquired why that 
^pot had been chosen for a well. The farmer replied, that it 
had been selected by the divining rod. " Ah ! and who car- 
ried the rod ?" He named the father of a large family, one 
of thirteen brothers/ and respected throughout the country. 
Here was food for curiosity. The well was but 7 or 8 feet 
deep, a triumphant witness to the power of the divining rod.* 
On learning further that the rod marked perfectly well in the 
ha^ds of one of the farmer's eight sons, I obtained leave to 
take him with me, and make experiments, .The lad was 
about 12 years of age, and his character of a diviner was es- 
tablished, where that of a prophet is last allowed : in his own 
family and among his own kindfed. His youth was no rea- 
sonable objection to his possessing a peculiar natural gift ; 
and I hoped now to determine, whether the cause of the mo- 

* No sigru of a fountain, discoverabli* to common view, existed at the sp^ 
before sinking the well. The diviner told the precise depth it would require 
to reach the water : so said the farmer. 
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tion of the divining jrod lies above or below the surfece pf die 
earth. ' ' - 

We first prepared divining rods &om eveiy species of shrub 
and tree in th« forest, the/ordiard and the garde^, to deter- 
mine thn kinds of wood which are most apt for divinii^ 
We then repaired to the gras&plat, in which the new wjbII was 
situated; for there the r^, when held by experience, had al- 
ready designated the situation and general course .of tbn^ 
veins of water, which the lad might retrace with more cer- 
tainty, than he could d^ignate a new fountain. A mi& 
Brook runs on one side of thj^ enclosure. 

.The first exp^imeiit was to know, whether ti|e rod would 
exhibit its singular movement,, in my hands* It would* ndt« 
l^he next was to find what notice it would, take of Water run- 
ning above ground. The lad held the Yod naturally -by its 
]imbs parallel to. the surface of the swift brook. But.tbe 
point made not the slightest dip to discover its afibuty {or 
water. Then the lad held the rod in the diviner's manner, 
sometimes standing in the water, and continued* standing pn 
stones raising him above the wal^r* Afier many trials with 
contradictory results,- tjbte boy '(bought that the brook attract- 
ed the rod in some ^egree,^ but not so much as a vein of 
water under ground. . » 

We next turned to the bidden veins of watei^ on one of 
which the new. well was situated. No one hm ever supposed 
that the attraction between the rod and hidden ibuj)tain con^ 
municated through the ey^s of the diviner. It was clear 4hat 
these guides of his steps must be quite umiecessary to the lad 
in retracing the hidden water-ciourses, if I would gently lead 
him myself. For the rod is not an eye-sprvant, to fail, of no* 
ticmg its proximity to hidden fpuntain^, because its master 
fails to watch its motions. 

I explained my purpose to the lad, who readily consented 
to /urther it. He traced the three hidden veins over the space 
of an acre, while I, "following close behind him with a heavy 
stick, tore ofi^the light turf, . and made a continued furrow a- 
long his course. While thus employed, I repeatedly .asked 
him? if he surely found the veins as the aged man had done j 
and to. his constant answer in the affirmative I replied, that 
any* mistake now would render it impossible for him to re- 
'trace his path blindfolded. 

This done, I blindfolded him so that he could not seei-^ 
took him lightly. by the elbow, and led him away firom the 
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fnrro*e marking ihe vein of water on which the new well had 
been sunk. .After a few steps, 1 tamed with hnh, reijuesting 
him to hcAd ap the rod for discovery. I guided him back, but 
he chose the time of every st^. The rod began to turn, 
and, when havmg finished its pircuit it turned perpendicular 
to the earth, he stopped. ** Do you mean tfisit the rod points 
exactly to the vein of water?'* *> Yes," he repHed. And in- 
deed it did : with his eyes he could nofhavepointed it better. 

This was demotastration. Conviction could neither be re* 
Bisted nor avoided. The sight of the hew well had prepos- 
sessed me in- favour of the divining. rod. Th*e experiment 
with the lad had been conducted fairly, and its result wa$ 
irresistibly conclhsive.* It must tpitvince every one : and*to 
obtain a cdllection of facts which would puttthe question at 
rest fiwever, I coirttnufed the experiment. I led the lad to 
the Tiext furrow, and the rod missed it. I fed him tfeck, and 
It missed again, f led him to and fro, sTcross anfl^theh along 
his three furrows; and he failed incessantly. I tore off the 
turf at every new place, wliere the rod poiifted out a fountain, 
and ceased not from discoveries,' until the russet and bleach- 
ed <urf of the jacre on which the ejtperimerit was conducted, 
became figured with t)lack spots,' denoting fountains every 
where. This was as it should be. There could be no 'mis- 
take. The illusion of the fountains, and of all attraction un- 
der ground,' vanished at once. The motion of the rod re- 
mained, but it mu^ be accounted 4or some other way. 

In all my experiments with diviners since, I ha,ve found 
them very shy of a blinder. No diviner has proved so trai- 
torous "to his own self-respect as to test the skill of the rod 
hy depriviffg it of the li^t of his own eyes. One whose age 
and respectability obliged me to pay him deference, was 
pleased with the suggestion of trying the rod over rmming 
water above ground. Across ^ neighboring stream, a hugp 
tree had been prostrated ; its capacious trunk serving for a firm 
pa'thwfty over the swift waters. On this the godd man cross- 
ed the brook, holding the divining rod properly in his hands. 
As he came over the waters, the point of the rod begarf to 
turn; but did not reach the end 'of its motion, until he had 
fairly crossed the stt^am, and stepped upon the opposite bank. 
In repeating irtm elperiment, his own motions and those of 
Ihc rod were better timed together. His conclusion, careful-. 
ly drawn, was, dmt the rod was affected by running water »- 
bove ground, bntnot so much as by water under ground. 
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He held the rod with peculiar spirit, su|d an bjx of ^etei^ 
tninatioD. Hoping to catch his livelj^ mabner, t took a rod^ 
as I stood on the bank of the rivulet^ tuid tried my own hands 
again. I moved neither hand nor fiKK, but the rod was in 
action ; neither could I restrain it. He who hns held the 
Leyden jar in one hand, while, for the first time in life, he 
received its electric charge ^ith the other, will recognize the 
sensation which communicated itself to the heart, when I felt 
the limbs of that rod crawling round, and saw the point turn- 
ing down, in spite of every effort my clenched hands qouM 
make to restrain it. To my great satisfaction^ without mov- 
ing from the spot, I found the b^k start and wring otf froqa 
the limbs of the rod in the contest; just as the diviner often 
fiheWs, to convince himself and his employer of the strong at- 
traction of the discovered fountain. It was manifest t]||^t the 
£orce moving the divining rod i& unconsciously applied l\y 
the hands of the diviner^ and that the great art.in holding the 
rod consists in holding it spiritedly. A smooth bark add a 
moist hand appeared to have a substantial connection with 
divining; and from tlmtday to this the rod has never failed 
i;^ moving in my hands, nor in the bands of -those I instruct: 

Take the rod in the diviner's maimer, and it is evident thait 
the bent limbs of die rod are equivalent, to (vro bo^rs tied tQ- 
•gether at one extremity; and, when bent outwards, they ex- 
ert a f9rce in opposite directioit^ upon the point at which tbe^ 
^ete united. Held thus the for-ces are equal ^d opposite, and 
no motion is produced. Keep the arms steady, but turn the 
hands on the wrists inward an almost imperceptible degree, 
and the point of the rod will be constrained to move. , If thje 
limbs of the rods be clei^ched very tightly that they cannot 
turn, the bark will burst and wring off, and the rod.wilj shiv- 
er and break under the action of the opposing forces. . The 
greater the effort made in clenching the rod, the shorter is the 
bend of ^he limbs, and the greater the amount of the opposite 
forces meeting in the point : and the niore unconsGiously,'aI- 
so, do the hands, incline to turn to their natural position jon 
th» wrists. And this gives true ground for the diviner^s de- 
claration : the more powerful his efforts are to restrain the 
rod, the more powerful is its effort to move. 

It would be absurd to suppose, as he does, that the foimtain 
or mineral increases its attraction, in proportion to the resist- 
ance he opposes to the motioa (^ the rod induced by that at- 
k'action: and he never once suspects, that the very effort to 
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^^ain the rod is so appfied by the unnataral position of hit 
iiands, as to become itself the sole cause of the rod's motion. 
Let the diviner release his grasp, and the rod can no more 
<um itself in his hands, than the unbent bow can throw an 
•arrow. By grasping the rod smartly, he strains the bows ; 
and if the rod be small and elastic^ and of a smooth barks it 
will creep round in moist hands slowly and mysteriously •—- 
But if the rod be large, and otherwise properly qualified, its 
limbs are too stout, and its motion, when smartly bent, be> 
comes ungovernable. This renders a small rod essential to 
the diviner ; a rod whose motions he can bndle, but not whol- 
ly overcome. 

The motion t>f the divining rod forwards rather than back- 
wards, is produced by the slight turn of the hands on the 
wrists towards their natural position^ The rod may be mad 
with perfect ease to turn backwards rather than forwards, 
«nly by turning the hands still more upward. This motion 
o£ the hands on the wrists is not observed by the ^viner, but 
if he mark the position of his hands in the commencement, 
and again at the end of the experiment, he will find it appa- 
rent. 

Two large goose quills tied together at their tips, and 
field like a divining rod, are a fine test of the nature of this 
moving force. Two sticks of polished whalebone, flattened 
and joined . at one extremity, form a perfect divining rod. 
^The motions of these quills and bones are as perfect for the 
discovery of fountains as those of any green branch ever cut. 
Indeed, polished whalebone excels witch hazel itself in divin- 
' ing, as it is firmer, smoother, and more elastic. But polish- 
ed whalebone has neither sap nor juices to be attracted by 
metals nor by fountains.* 

The laws by which the depth of the discovered mines or 
fountains is supposed to be determined, are a curiosity suffi- 
cient to attract a moment's attention. There is something 
amusing in the oddity of their moonstruck features ; but it is 
a sober and a melancholy sight to see a good man working 
hy them, wise men confounded by the results, and the mul- 
titude inclined by the whole operation to trust in superstitious 
«bservsuices. 

» Since writing^ thi», I have leftiTiad that a profesfiooal gentlemao,, a most 
excellent man, and a well-known diviner, not many years deceased, cqib- 
monly used a fork of whalebone for a divining rod. 
VOL. XU—NO. II* 27 
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The diviner, having ascertained the site of a ^untain, and 
mshing to determine its depth, makes it a centre from wfticfa 
he redres to some distance, and .returns again very slowly 
with the rod on the search. The moment the rod is perceiv- 
ed to move, he stops and maiies the ground. He then re- 
tires from the centre in another direcdon, and carefully ap* 
proaching again, he marks the ground where the rod is first 
moved by ihe supposed fountain. Repeating this several 
times for the greater certainty, he makes it appear that the 
rod is every where aflected within a circle, whose centre is 
the site of the fountain; and the diameter of this circle is 
precisely twice the depth of the fountain required. If the 
water be 7 feet below the earth's surface, the rod will be af- 
fected in a circle of 14 feet diameter; but if the water be 
seven times seven feet deep, the rod will be affected in a 
circle seven times greater than the first. The attraction 
extends with the distance ! It is absurd. The deeper the 
fountain lies, the sooner the rod will discover its existence I 
It is most imnatural.. Moreover, the amount of the attrac- 
tive forces is always just sufficient to draw the point of a rod 
through the arc of a semi-circle, and no more ; whether the 
attractive forces be expanded throughout a circle of 1 00 feet 
diameter, or compressed into one 14 feet diameter* Then 
these forces ought to be very active, when the circle is reduc- 
ed so as to bring the atracting bodies into near contact. But 
after they come in sight of each other, all mutual attraction 
ceases, and they remain at rest ! 

I am unabfe to say what law is used to determine the depth 
of salt-water fountains. That which remains to be noticed 
is more applicable to their case, than the law already expound- 
ed. It would extend the first rule too far for the simplest 
understanding, to suppose, that a salt-water fountain, 300 
feet deep, would influence the divining rod in.a circle of 600 
feet diameter ; and that a fountain 600 feet deep would in- 
fluence the rod in a circle of 1200 feet diameter. This se- 
cond law, however, was invented before salt-water fountains 
<^that depth were discovered, and is extensively known to 
diviners, and for variety frequently used. It can be deduced 
from the manner of operation, which is this: the diviner 
holds the rod by the extremity of one of its limbs, extended 
over the discovered fountain or mine. In this situation the 
point of the rod is exposed to two conflicting forces, \i% : the 
attracting body, and the elasticity of the rod* In the contest 
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l>et#een tbeee, the rod vibrates, and the number of it$ vibra- 
tions is the depth of the attracting body^.not in yards or 
inches, but in running feet ! 

Such are the laws ot* the divining rod ; and such their 
boasted <* resemblance to the admirable and uniform laws (xf 
electricity and magnetism." 

Some ^ood men will yet be reluctant to surrender the di«* 
vining rod ; to rank it among the monstrous births of the dark 
ages which yet survive. They will urge instances of its suc- 
cessful operation : they will assert, and perhaf)s prove, that 
fountains have been and are discovered according to the pre*- 
dictions of the diviner. They will take particular notice of 
the exactness with which the blinded boy struck the vein of 
water the first time, and be almost ready to suspect that the 
natural incertitude of mind, peculiar to one led about bliad- 
folded, commqnicated itself to the divining rod, and caused 
its ratstakes. 

That the lad succeeded perfectly the first time, ceajses to 
be a wonder, when it is recollected that afterwards he failed 
incessantly. Possibly he kept some count of his steps, to aid 
him in the first trifil, and then became bewildered. He should 
be bewildered. He ought not to know north from south, but 
only that the ground he would tread on was safe. Then his 
mystical rod might have ceased to move, if it were not where 
the waters were. But it did move, and point most know* 
ingly. And if the young fox had had his eyes, I doubt not 
that in fifty trials, the rod would have pointed more than 
twice in the same place. 

I am not one to believe that a series of coincidence^ on 
the same point is oflen accidental. If fountains have beeq 
and are discovered according to the predictions of the divi» 
ner, (which I allow,) it is because, in this country, men can 
hardly fail of finding water in from 20 to 50 feet deep, any 
where : they cannot miss oftener than diviners actually do. 
That sometimes the diviner hits the truth closely, as in the 
case of my farmer's new well, I shall not deny, when others 
honestly assert the fact. But they do sometimes mistake 
altogether ; and their failure being no wonder, is soon for- 
gotten, while their success is matter of astonishment long to 
be remembered. 

After a faithful and patient investigation, I know not the 
slightest ground on which the claims of the divining rod can 
be sustained one moment. I allow to the utmost, that the 
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motions of the rod take place contrary to the sincere infen^ 
lions of the diviner. But the same force which he applies 
to restrain the motion, does, actually, from the peculiar man^ 
ner of holding^ the rod, compel that motion. If the attrac- 
tion between the rod and water be real, it will show itself^ 
one would think, when the rod is held fast in the diviner^p 
hands, in any position. This, however, is not the case. It 
requires a smart binding pressure of its limbs, together with anr 
imperceptible turning of the hands^ on ^e wrists, to put it m 
action ;- and then the more you hold it, die more it will go. 
This singular conduct of the rod has imposed on diviners^ 
and, mistaking its true origin, they have, with common eon- 
sent, imputed it to ores and fountains in the bpwels of the 
earth. 

The whole character of the cUvining rod may be safely 
rested on the single experiment of blinding the diviner. 
Young or old, if guided solely by the divining rod, he could 
repeatedly trace die same courses blindfold, which he has 
before traced, always marking his veins and fountains of ws^ 
ter in the same places, the rod would gain credit; but since 
he cannot, it must sink,-^it must be forsaken. 

The supposed laws of the divining rod are absurd. It 
goes blindfold when the diviner is blindfolded ; and the 
cherry, the peach, and the hazel itself, are excelled in the 
snbtilty of their divining motions by dry and nervous whale* 
bone. 

The pretensions of diviners are worthless. The art of 
^ding fountains and minerals with a succulent twig, is a 
cheat upon those who practice it, an offence to reason and 
to common sense ; an art abhorrent to the law& of nature,, and 
deserving universal reprobation* 
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Art. 2.^^0bs€r^ation8 on the Geological Features of the 
South Side of the Ontario Valley, in a letter to jP. jRo- 
meyn Becky M. i>. By James Geudes, Esq. Civil 
Engineer. 

[Read before the Albany Institate, February 15, 1826.] 

Albany, Feb. 1st, 1826. 
Ih:AR Sir, 

I had heard from geologists so much about the forma- 
tion of every valley, by the action of waters flowing in vast 
torrents in times long past, that I was much pleased to find in 
the Geological and Agricultural survey of the district ad- 
joining the Erie ConaZ, the following . admission : — "We 
'^ are compelled to admit that hills, and valleys were formed 
" first, and that afterwards, water began to descend the in- 
*' dining sides of the hills and to collect, or march onward 
'< through the vallies." Page 153. 

In the year 1810, from examinations of the country at, 
and east of the Niagara Falls, I was led to doubt the rea- 
sonableness of jbe conjecture, that had been so often hazard- 
ed ; that the cataract of Niagara had^ in time travelled from 
near Lewiston to its present site. 

Lake Erie is held to its present level by the stratum called 
Black Rock, a lime rock in which flint* abounds, the -end* 
ings of which can be traced west and east to a great extent. 
North of, and below the termination of the stratum, the 
Chippewa runs to the east and the Tonawanta to the west, 
both streams emptying into Niagara between Black Rock 
rapid and the Niagara Falls. These streams are deep for 
many miles from their mouths, and the Niagara river^ from 
Schlosser to Black Rock, may be considered a» a lake, 
nearly. At the north of Navy Island, the water is from 40 
to 50 feet deep, and at the place where the Welland Canal 
is proposed to leave the Chippewa the depths is 40 feet, 
which shews the stratum from which the great cataract is 
precipitated, dipping rapidly to the south, giving depth to 
this piece of water, as the stratum at Black Rock dips south* 
erly and gives depth to lake Erie, 

The vast bed of clay (as Professor Eaton would call it,) 
in which these deep creeks flow, is of considerable depth, 
and great extent, particularly eastward. It may be consid- 
ered as beginning on the Genessee river, at the mouth of 
Black creek, and following up the valley of that sluggish 
* Chert •r horn-stone I*— Ed, 
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stream through the great Tonawanta or Oak Orchard 
swamp, and down the valley of Tonawanta creek. All 
Grand Island, and the small ones around it, are of this clay 
bed. It may be traced far west on the Chippewa, and over 
on the' Grand river. 

The lime stratum of Niagara Falls, with shells, is of very 
great extent, particularly eastward. Over it falls the Oak 
Orchard creek, Genessee river, Canandaigua outlet. Senega 
outlet, and the streams from the lakes Owasco, Skaneateles, 
and Otisca, and it may be traced as far east as the. falls of 
Skanado creek in Oneida county. The terminating edge of 
this lime stratum, is generally very straight, and varies but 
little from an east and west course. For the first 20 miles 
east of Niagara river, it ends in a denndated rock, project- 
ing so much, that when tracing the level of the surface of 
lake Erie along the north side of it, in 1810, it was found 
a very convenient shelter from the showers. 

Mr. William Smith and his followers, observe oh the 
British strata, that in all the eastern parts of England, they 
" end successively towards the N. W., generally with a fin- 
" gered, or digitated .outline, rumikig out into ridges, be« 
** yond the general range of the edge or Hmit of the stt«- 
" tum." The outline, or terminating edge, of this great 
lime ' stratum, which is such a distinguishing feature in the 
south side of the great Ontario valley, is towards the northf 
and instead of a fingered form, thus, 

|gy||i|MI^ ^ represented 

dius : 



calling the side above the line, the terminadng edge or end- 
ing, as M». Smith would term it. This formsttioh, as has 
been mentioned, is more particularly to be observed between 
the Niagara river and the 18 mile creek. In almost all the 
indents or chasms that run back, isouth of the general range 
of termination, streams run from the level table-land above, 
tod by wearing their respective chasms, have given them 
the appearance of being formed by the action of said streams. 
That all these ravines have been scooped out by the agency 
of the streams that occupy them, would be readily conjectur- 
ed by every superficial observer, more particidarly the one in 
which runs the Niagara river. 
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At the head springs of the 18 mile creek, it is shown to be 
otherwise. From 3 of these indents, the west branch of the 
18 mile creek b formed as sketched below. « 




Into the westernmost one a stream of water runs from 
die table-land above, and here is no bad miniature of the 
Niagara Falls, except that the solid lime rock, projecting far 
over the underlay of brittle slate, leaves more space behind 
the sheet of water. The middle one is the most remarkable. 
It cuts farther back beyond the general line of ending, and 
approaches nearest the Tonawanta creek — ^has no stream 
falling into the south end of it, but is to be seen as the val- 
leys were " E'er moving spirit bade the waters flow.'* 

The junction of these three streams was found to be more 
than 200 feet below the level of Lake Erie, cut down through 
the several strata of lime, slate, gray and red sandstone, all 
exposed to view in the precipitous sides of the chasm. 

From these observations I have been led to conjecture, that 
the cataract of Niagara first began at the head of a deep 
indent, which reaches south to within 70 or 80 chains of 
wh^re the falls now are. This length of 70 chains, forms 
the pool or basin into which the water is shot from the great 
pitch, and is much deeper than the falls are high. The head 
or south end of this chasm was probably once not as much 
below Erie level as the 18 mile creek one i&, the rocky bot- 
tom over which the water now runs from this basin, being 
about on the same level with the 18 mile creek. 

This capacious basin, into which the cataract pours, is 
something over 240 feet deep, and the surface of the bottom 
very uniform, aU the way from the cascade to the north edge 
of the basui, (or as near said places as the persons sounding 
dare approach,) which bottom may be supposed to be a floor- 
ing of solid granite. 

• West branch of the 18 mile creek. 
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From the north side of this basin to their present pla^e, I 
suppose the falls to have receded^ worn by the action of the 
water and by frosts ; and cannot believe that they began in the 
general line of ending of the great shell lime stratum near 
Lewiston. 

In viewing the river from Lewiston upwards, the whole dis- 
tance is very much of a similar character to within a mile of 
the falls: precipitous shores of rock, nearly parallel with each 
other, the water dashing over a rough bottom, with a descent 
generally of about 20 feet in a mile. * A short distance at the 
whirlpool, is the only exception to the above features : here 
the river is deep, and two or three times the common width. 

Owing to the easy disintegration of some of the rocks, 
the ravine is wider in some places than others. About a 
mile above the whirlpool, the ravine through which this vast 
body of water dashes along, is so narrow, that a man stand- 
ing on the brink of the precipice on the American side, can 
throw a stone across the stream. If the falls were once at 
this place, why is no trace left behind ? Or will it be said 
that a pool 240 feet deep was here, and that the rocks falling 
from the shores filled it up again f The narrowness of the 
chasm forbids this supposition. 

Immediately below the whirlpool, the ravine grows nar- 
rower as you descend towards the water, and here this mighty 
stream glides smoothly, though swiftlyr through a channel of 
but little over 100 yards wide. The firm rocks which form 
either shore, are evidetltly still in plac^. The cataract, if it 
ever fell here, fell far. and on a very narrow space. 

A cross section of the chasm and stream here,- would be 
something like this. 




The smoothness of the rocks on each side would indicate, 
that while the channel was less deep than at present, the wa- 
ter flowed above them, and the surface of the stream was two 
pr three times its present width. 



Digitized by VjOOQ IC 



Xibservtitiani on the south side of t)ntario Valley, ill 

^apposed section of the American shore, between Lake Erie 
and Lewiston. 
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1* Cayuga Creek. — 2. 
VOb, XI. — NO. 2- 



This section, designed t6 
give some idea of the strata on 
the American side of the Nia* 
gara, is nearly a copy of one 
sent to the late Professor Bar- 
ton in 1813, and since returnecl 
16 me by his Executor, the late 
Dr. Adam Seyberu I am 

S 'eased to see one so nearly 
e same, sketched by Profes- 
sor Eaton. 

South of the 1 2 mile creek 
valley, (down which it is de- 
signed to lead the WeDand ca- 
nal,) the great stratum of sheU 
lime appears to have sunk to a 
level, we know not how low. 
By examinations made, it is 
ascertained, that at the depth 
of 8 feet lower than the level 
of the surface of the deep wa* 
ter above the falls, not a stone 
exists. The face of the rock 
may be as low as the bottom of 
the Chippewa, (here 40 feet 
deep) and the flow of the water 
through said canal, becoming 
unmanageable^ we might see 
the destruction of the famed 
Niagara Falls, as the Fairha- 
ven Falls, on the Poultney riv- 
er, have been destroyed, by 
which operation a part of the 
state of New- York was thrown 
into Vermont. The naked 
rocks here remain, never more 
to be wet but by the droppings 
of Heaven. In one night, one 
man, it is said, set the stream te 
Tonawanta Cu — 3. Buffaloe Cr, 

28 
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remove, what millioos could not again replace. TheBac 
navigable Faiiiiaven bay, 9 miles in length, was turned into 
flats and shallows where no sloop can enter. — The fish were 
all killed by the feculent flood. 



Art 3. — On the pleasure and advantage of studying Natural 
History. By Isaac Lea. 

The study of Natural History has, within the last thirty 
years, engaged much more 'general . attention than at ai^ 
previous period* The object of this short essay is to endea* 
vour to pourtray the advantages resulting from a jknowledge 
of the works of nature, in order that we may more fuUy en~ 
joy the richness of the field that lies extended before us. 

Natural History may be said to entice .while it instructs ; 
aiid the student who once enters the portal, seldom wishes to 
return. Wandering from one fragrant flowerto another. Us 
appetite is never satiated, nor his thirst destroyed. Contem- 
plating the endless variety and harmony of nature, he is en- 
chanted, and pursues her with increased avidity. Saint Pi- 
erre has justly observed, that " Nature invites to the cultiva- 
tion of herself." . 

In the animal kingdom alone, there exist upwards of 50,000* 
difierent subjects, and there are more than 30,000 diflerent 
plants. The discovery of almost every new vegetable brings 
with it the knowledge of a new insect. In the mineral king- 
dom the compositions and forms are almest endless, the vari- 
ety afibrding to the student a never-ceasing source of gratifi- 
cation to trace their peculiar characters. 

It is a truth much to be regretted, that the study of nature 
is too much neglected in the usual course of education. The 
celebrated natural historian jRfly says truly, "We content 
ourselves with a little skill in philology, history, or antiqui- 
ty ; and we neglect tliat which appears to me of greater mo- 
ment : I mean the study of nature and the workff of creation,'' 

The writers of antiquity, in many instances, paid peculiar 
attention to this branch oif learning. The observations of 

* This ig the numbe/ mentioned by some natural historians ; but it is more 
than probable the number exceeds 100,000, wh<.*n we cunsifUr tlie immense 
number of animalculse, varying in almost every species of infusion^ and that 
discoveries are daily making in all the branches of animated natare. 
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Herodotus on Egypt, the works of Arutotle, Theophrastas, 
Pliny, &c. give full evidence of its being held in high estima- 
tion during their times* But they had to struggle with diffi* 
culties, most of which have disappeared from the path of the 
student of the present day. 

The study of the sciences seems first to have attracted at- 
tention in Egypt. There most of the early Grecian philoso- 
phers were votaries, and transferred the light of science to 
their own country. . Her second change of residence was to 
Rome, from whence she reflected her light on most of modern 
Europe, At the same time, it is a matter of doubt whether In- 
dia was not thebirth-place of all learning, and whether it was 
not carried from thence at a very early period into Egypt, 
. The invention of instruments,' the great accumulation of 
knowledge, and the universal facilities for acquiring it, leave 
not an excuse for the man of education, who has not a par- 
tial knowledge of natural history. He has not half the en- 
•joyment in objects which daily meet his view. When he 
looks on the splendid brilliancy of the diamond, he is unac- 
quainted with its wonderful history, he knows not that it is 
pure carbon, little differing in composition from the common 
charcoal of his hearth ; and that on the application of oxy- 
gen and caloric it disolves into gas, without leaving a ves- 
tige behind. He looks at you with astonishment and incre- 
dulity when you tell him an ounce of gold will gild a silver 
wire 1300 miles long — that it may be beaten into leaves so 
thin as not to exceed the ^j^^^jf^ part of an inch. Of the 
beauty of the atomic theory he has never heard : he is igno- 
rant of the wonderful class of animalculse brought to our 
knowledge by the microscope. 

To the manufacturer, a philosophic lyiowledge of the ope- 
ration of his own business is peculiarly important ; and yet 
how few would attempt to give an explanation of them ! If 
the distiller be asked what causes his vIqous fermentation, he 
could not inform you that it is tlie saccharine matter. The 
manufacturer of vinegar knows not that mucilage causes the 
acetous fermentation .; and the manufacturer of ammonia is 
generally ignorant that gluten causes the putreiactive fer- 
mentation. In truth, manufacturers too seldom know the 
principles upon which their business is founded. 
. MaBy instances of the want osf even a slight knowledge of 
natural history, among authors of great literary acquirements, 
could be adduced. Milton speaks of the ^ scaly rind" of the 



Digitized by VjOOQ IC 



229 On the Study of Natural Historyv 

whale. He might almost as well have said, the " scaly riHcP*' 
of an eel, for they are both equally exempt from a sqpiamose 
covering. Dr. Shaw also mentions, that '' a modern writer,^ 
having occasion to allude to the dormant state of the butter- 
fly and moth tribe, during their period of imperfection, has 
evidently shown that he supposed the animal to become a 
chrysalis,, after having a[^ared in its •com{Jete or flying 
state, and has thus entirely inverted or reversed the real (pro- 
gress of the animaL" 

M Thus the gay motb, bj sui> mad vernal g^e» 

Called forth to waoder o'er the dewy yale«, 

From flower to flower, from sweet to sweet will stray, 

Till, tired and satiate with her food and play, — 

Deep in the shade she builds her peacefttl" nest, 

In loved seclusion pleased at length to rest : 

There folds the wings that erst so widely bore, 

Becomes a household nymph, and seeks to stray no more." 

But if the poets of the day only were ignorant of natnraf 
history, we could have no great reason to complain. This^. 
however, is not the case. The encyclopaedists frequently 
fill up their pages with matter which would be. disgraceful to 
the dark ages. The following extracts are from the Ency- 
clopaedia Perthensis, and in themselves Ailly iDustrate the 
assertion : (art. Nat Hist.) " As to the strata of the eartfi 
and mountains, the upper parts consist of rag-stone ; the 
next slate ; third, of marble, filled with petrifactions ; the 
fourth again of slate ; and lastly, the lowest of free-stone." 

*' It is generally agreed, that stones are not organic bodies^ 
Eke plants and animals ; and therefore it is clear they are 
not produced from an egg, like the tribes of the other king^ 
dom." 

" The misletoe always grows upon other trees, because die 
tfimsh, that eats the seeds of it, casts them fortli with ite^ 
dung.'^ 

These are absurdities, disgraceful to the learning of the 
present day, and are only equalled by the following account 
of the pelican r — *♦ She brings water from afar, for herselT 
and for her young ; and she is furnished with an instrument 
well adapted to this purpose. She has a very large bag un- 
der her throat, which she fills with a quantity of water, suf- 
ficient for many days ; and this she pours into the nest t^ 
refresh her young, and teach them to swim. The vnli 
beasts, lions and tigers^ come to this nest to quench theic^ 
thirst, but do no hurt to the young." 
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It really requires not a little patience to quote soch para« 
graphs, and I should have passed them unnoticed, but that 
tkey originate in high authority, and may lead to error. 
They prove the necessity of our acquiring information, to be 
able to judge for ourselves, and correct die false impressions 
made by ignorant pretenders in science. It is an old maxim, 
"buy truth and sell it not," and the poet Lucretius very 
happily says, >Ut is a pleasure incomparable for the mind of 
man, to be settled, landed, and fortified in the certainty of 
truth, and from thence to descry and behold the errors, per- 
* turbations, labours^ and wanderings up and down of other 
men." 

The investigation of nature cannot fail to be valuable. It 
engages all our intellectual faculties to the greatest extent^ 
and by its ardent pursuit, the general stock of useful infor* 
mation is increased. The field for. rational inquiry is exten- 
sive, and profitable beyond conception. The student drinks 
from the purest fountains wtth«unceasing pleasure, and unal- 
layed thirst. The longest life is insufficient to gather all the 
fruits that are within our reach. 

When we reflect on the long chain that connects us with 
the most imperfect of animals, the infusoria?, what a subject 
for contemplation is afibrded to our astonished imaginaUons ! 
Each link is worthy of peculiar attention, and yet, how neg- 
lected are they, comparatively ! The vegetable and mineral 
kingdoms equally afibrd food for the contemplative mind» 
which sees in the simplest shrub, a perfect organization, fur* 
nishing all the means to make it a complete whole of its 
kind; in the formation of a single crystal, all its integrant 
moleculae attracted and aggregated by their polarity into a 
regular mass, so mathematically correct as to. surpass the 
possibility of being equalled by die hand of man^ 

Smellie says, *' superficial men, or, what is the same thing, 
men who avoid the troubk of serious thinking, wonder at the 
design of producing certain insects and reptiles : but they 
do not consider that the annihilation of %ny one of these^ 
species, though some of them are inconvenient, and even 
noxious to man, would make a blank in nature, said prove 
destructive to other species which feed upon them. These^ 
in their turn, would be the cause of destroying other species, 
and the system of destruction would gradually proceed, till 
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man himflelf would be extirpated, and leave this eardi desti- 
tute of all animation."* 

In the study of Natural History, systems should have the 
greatest attention. The celebrated LAnnaens has done more 
for the world by forming systems for each branch of science, 
than any other Naturalist whatever, and his name will be 
connected with science as long as it has votaries. To him, 
however, have succeeded men of great leafning) who by 
forming and arranging the various branches 6[ Natural Sci- 
eace into their natural classes aqd orders, have caused knowl* , 
edge to advance with giant strides towards a state of perfec- 
tion. Among these stand pre-eminent Haiiy, Jessieu, Brey- 
mont, Berielins, Cuvier, Lamarck, Latrielle, Demarest, &c. 
each, and all of whom have made the world deeply indebted 
to them for their success — ^for industry and untiring perse- 
verance in searching out the hidden beauties of pature. 

It has been objected to the study of the sciences, that it 
takes the mind from things of more importance to our welfare; 
but this is an assertion more easily made than proved. Lord 
Bacon says, ^' No man need say that learning will expulse 
buriness ; but rather it will keep and defend the possession of 
the mind against idleness and pleasure, which otherwise at 
unawares may enter, to the prejudice of both." Knowledge 
should lead us to value what we attain, and he who has no 
acquaintance with the sciences, but half enjoys ths^t which 
daily meets his eyes. Goldsmith elegantly expresses this idea 
in the following quotation : ^* The mere uninformed specta- 
tor passes on in gloomy solitude ; while the Naturalist, in eve- 
ry plant, in every insect, and in every pebble, finds something 
to entertain his curiosity and excite his speculati<m." 

There are few persons who cannot spare some time to in- 
form themselves on a part oiT Natural History. It is an 
immense store, presenting to us a never-ending variety of 
pleasing objects, and includes the jvholejUniverse. Quadru- 
peds, birds, insects, fish, plants and minerals, present to the 
^enquiring mind an endless source of the most delightful 

« It may be saidi and with freat probability of truth, that Dr. Smellie has 
carried this calculation too far. In some of the islands of this globe, par- 
ticularly in the South Seas, and also in New-Holland, there are many ani- 
mals which exist no where else ; and the observation may be true >vith re- 
gard to islands undigcoTered : yet it cannot be supposed for a moment, that 
if those countries should sink into the ocean, and all their animated inhabi- 
tants be annihilated, we should suffer in the slightest dejpree from their total 
destruction. 



Digitized by VjOOQ IC 



On the Study of Natural History. i3tS 

study. To scratinize the first cause is in vain ; we must 
make ourselves acquainted with the effects and compare them. 
•*^In this we have ample room to engage all our faculties. 
The celebrated Dr. Priestly, in one of his lectures, makes 
the following observations on this subject:*—^' Of scientific 
pursuits, the most liberal, the most honourable, the happiest, 
and what probably will be the mpst successful employment, 
for a man in easy circumstances, is the studiy of nature ; 
and therefore, to this important object, a principal attention 
diould^ be given in educating youth, who have the means 
of applying to these instructive and comfortable pursuits. 
Every man finds vacant hours from his ordinary business, 
which cannot be better filled than by such attention as leads 
to the improvement of the understanding, and elevates his 
mind to sulmire more and more the astonishing works of the 
Creator." If we examine into the physiology of animated 
nature, we find every animal, however minute, so wonderfully 
formed as to excite, at every step, our astonishment and ad- 
miration : if we watch their habits, we find so much intellect, 
so much calculation and foresight, as almost, in some in- 
stances, to humble our own nature. The sagacity of the 
Elephant, which in the eastern world is taught so many and 
such wonderful lessons, and the almost human ingenuity of 
the beaver in our wildest forests, are almost surpassed by the 
smallest animalculse or polypi. What are our reflections 
when we see the industrious architect of the many islands of 
the Indian archipelago, daily rai»ng perpendicular walls on 
the windward side, some hundred fathoms from the bottom, 
while on the leeward side they are formed in a promiscuous 
manner ! In this we see a degree of intelligence almost be- 
yond cr^diblity. By this formation, the young are protected 
from the storms and washing of the waves, and repose in a 
state of security and prosperity. How interesting, to con- 
. template an act of precaution in an animal so simply formed 
as to be taken for a species of vegetable, until witUn a few 
years ! It may be called instinct : by any name it is wonder- 
ful and interesting. 

The arts and sciences originated in the want and necessi- 
ties of society, and a knowledge of Natural History, has con- 
duced materially to the civilization of mankind. What would 
be the present state of society, if we were unacquainted with 
the properties of one metal, iron ? Where would be our tele- 
scopes, our mariners^ compass, our chronometers, and a thoa- 
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Sand other instruments, all of i/diich have contrihated their poi'^ 
tion to the advancement of civilization. By brining to his 
aid the powers of the horse, the camel, the elephant, &c. . 
man has greatly added to his own comfort. These make up 
a few important links of an immense chsun, ^ich binds us 
together, each one performing its own duties, and adminis- 
tering more or less to our wants and pleasures. 

In conclusion, I feel that I may safely say, the study of 
Natural History, with regard tm its importance, is not sat* 
passed by any of the abstract sciences. Each has its advo- 
cates, and most persons find the advantage of bringing the 
aid of sister sciences to that which is their peculiar favour-^ 
ite» 



Art 4.— Fact» and Remarks relating to the Climate^ Dis- 
eases^ Geology and Organized Remains of parts of the 
State of Ohio, fyc. By Caleb Atwater, of Circleville* 

(Communicated for this Journal.) 

I. Climate. 

It is known to you that Ohio* is wholly a secondary, ot 
alluvial country. From the very nature of all secondary 
countries, there must be large tracts of alluvion. The 
streams have few rapids in them, are not very straight in their 
courses, are apt to overflow their banks, run slowly, and Bie 
apt to fail in the summer and autumnal months. The Bota* 
ny of such countries is rich, like the soil which produces it-— 
the water not very pure, and the air, at particular seasons, 
bad. To a Geologist, the reasons why these things > are so, 
are plain. 

* I formerly took considerable pains to collect facts to illustrate the Geo- 
logy and Mineralogy of Ohio, with the hope, that sufficient patronage might 
be obtained, to enable me to publish an essay on these interesting sub* 
jects. Not having, however, obtained that patronage, 1 may occasionally 
communicate to you, for the American Journal of Science, some of my in- 
formation ; though I wish noi to attempt a methodical treatise, but rather 
to throw out some remarks on particular localities and subjects, in order to 
excite others to undertake a more thorough investigation than my occupa- 
tions permit me to make. 

I have paid considerable attention too, to our climate, which in all coon- 
tries has such a decided influence on the character, health cmd happiness of 
the people, living within its operation. 
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I propose ki fhis pa^er, to say something concerning our 
^limate^ hoping that my remaarks may elicit more valuable 
communications from some abkr pen; 

It will be recollected -by those who read your Journal, that 
tn my paper on the ** Winds of the West," in vol. 1. p. 276 j 
I ventured to predict, that as the country became more cul- 
tivated, our diseases would be fewer in number and more 
acute, and I regret to state that my prediction has been ful- 
•filled to a remarkable degree^ Pleurisies, pneumonia ty- 
phoides and pulmonary complaints, prevail more and more 
•every year, in thos^e parts of the state with which I am per- 
sonally acquainted. These complaints were unknown here, 
4intil within the last t<en years. Liver coftiplaints are, how- 
ever, so common here, that almost every individual is more . 
or less affected in that way during some part of the year* 

As I have travelled over a considerable territory, in the 
practice of the law, I have noticed a fact, which I do not 
recollect to have seen mentioned by any author. — ^Svery sun)- 
mer and autumn, particular tracts of country, sometimes large 
and sometimes small, begin, ju«t before sunset, to emit, from the 
surface of the earth, a mist, which continues to rise until it be- 
<;omes quite dense, and is not dispelled until the heat of the 
sun chases it a^^y on the ensuing morning. Its smell is ex- 
tremely nauseous, and it produces, after a few days, agues 
and fevers. This mist rises from alluvial soil, along our 
streams, and in our prairies, and the warmer the day, and 
the shorter the grass, and the less the v^sg^tation, so much 
the worse. So sure an index of ill health is this mist, that 
I am able, from its presence or absence, during the months v 
of August, September and October, in any region which I 
visit in the southern part of the state, to ascertain.the health 
of the inhabitants, whether good or bad. As the country 
becomes more and more improved and cultivated, if these 
miasmata should prevail more and more, the valley of the 
Mississippi may be depopulated. The fog arising from run- 
ning waters, compared with this deleterious mist, is harmless, 
because, where a person is exposed to it, and puts on woollen 
garments as a protection against the dampness of the atmos- 
phere^ no injury is sustained. By keeping within doors as much ^ 
as possible, when this mist loads the air with its poisonous quali- 
ties, by maintaining a good fire in th.e room, and by taking Pe- 
ruvian bark, and pearl ashes and vinegar, this enemy to life 
and health, may be baffled. 
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I have said that the mist usually ascends from alluvioiiy 
but in some years it is formed ahnost wholly in the hiUy 
parts of this region. Thus it happens, that in some seasons 
the sickness is confined to towns situated on the banks of 
rivers, and in our prairies; whereas in other years, these 
places are very healthy, arid the sickness is confined to hiUy 
legions. There has been a remarkable umformity in these 
instances, and natural causes frequently operate on a large 
scale, much larger, many times, than we seem willing to ttd- 
mit. 

I forgot to say in its appropriate place, that whenever 
standing water, during our warm weather, is covered over 
With a green scum, it sends forth a fog at night, which pro-* 
duces sickness, as far as its influence is felt ; and die erec- 
tion ' of mill dams in the immediate vicinity of nearly all oar 
towns, has proved extremely prejudicial to health. Colum- 
bus, for instance, was a healthy place, until ponds of stag- 
nant water made it sickly during summer and autumn. 
What efiect our canal, running three hundred and six miles 
in its whole length through a rich alluvial soil, may have 
Upon the thickest settled part of the state, as to the heakfa 
of our inhabitants, time alone can determine. It always ap- 
peared to me to be desirable, that the water in it should have 
a trifling descent, say half an inch in a mile, so that, as in 
China, there might be a gende current of the water in the 
canal, which would prevent stagnation. As this grand 
work is to be completed in the autumn of 1829, its efl^ts 
on our healtii will soon be known. 

2. Atmospheric Phenomenon. 

Before a storm here^ I have often noticed, in an evening 
of the latter part of auttimn, and sometimes in the winter, a 
phenomenon not recollected by me to have been seen <m 
the east side of the Alleghanies : Some one spot or spots 
near the hcnizon, in a cloudy night, appeared so lighted up, 
that the common people believed there was some great fire 
in the direction from which the light came. I have seen at 
once, two or three of these luminous spots, not far from each 
other ; genially there is but one, and a storm invariably 
proceeding from the same point near the horiton, succeeds in 
a few hours. 
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3. Reliquiae Dilvvianje. 

These are so numerous in this state, that it will not be 
expected that J should do more in this article, than mention 
a few of them, and the places where they are found. If one 
tree furnished Mr. Schoolcraft matter for an interesting and 
valuable memoir, how shall I condense my remarks, so as 
even to refer to the great number of similar facts existing in 
Ohio ? In the vicinity oif the Ohio river, in the counties of 
Washington, Meigs, Gallia and Lawrence^, and on the wa- 
ters of the Muskmgum, in Muskingum and Perry counties, 
I have carefully examined not a few of the fossil trees, there 
existing. Among them I noticed the foUpwing, (viz :) — 
Black of9Ul black walnut, sycamore or button wood, white 
birch, sugar maple (acer saccharinum,) the date tree or 
bread fruit tree, cocoanut bearing palm, the bamboo, the 
<dog wood, and I have in my possession, the perfect impres- 
sion of the cassia and the tea leaf! Of ferns I have beauti- 
ful impressions of the leaves, and of the bread fruit tree, flow-- 
iers, fully expanded, fresh and entire 1 I have specimens so 
perfect, aad so faithfo] to nature, as lo dispd all donbts as to 
what they once were. The larger trees axe foxmd mostly in 
SMidstone, al&ough the bark of the date tree, moch flattened, 
I ought to say perfectly so, is found in -shale, cAvenag coal. 
I am aware diat a mere catalogue of fossil tarees, shrubs and 
pla^, is not very interesting— -that the Geologist wishes to 
know among many particulars, in what formation tbey exist, 
and the exact spot where they are found. I am in possession 
of all ^le particulars. Every straluflci from the surface down- 
wards, has been carefully measured, in some places, to the 
depth of 400 feet, and I have correct diagrams** The date 
is a large tree, not very tall, and having numerous and wide 
spreading branches. Niiie miles west of Zanesville, lying 
on the brink of Jonathan's creek, and near the road leading 
to Somerset, Lancaster and Circleville, the body of a bread 
fruittree, now turned to sandstone, may be seen. It is exact- 
ly such Sandstone as M. Brongniart found the tropical plants 
imbedded in, in France, mentioned in a former number of 
this Journal. It contains a considerable quantity ofmica in 
its composition. The cassia was found in such sandstone, 
in the Zanesville canal. The bamboo is mostly impressed 

* 1 have not the leisure to cojpy these now, and 1 may want them in a 
larger work, at some future day. 
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upon iron stone, at ZaftesviUe ; especially tBe roots, and tfee 
trunk and leaves, are found in micaceous sandstone. The 
iron stone is sometimes, apparently made of bamboo leaves^ 
the leaves offem and bamboo roots. It happens frequently, 
that the trunks of small trees and plants are flatt^ed by 
pressure, and tlie bark of them partially turued into fossil 
eoaK Thus the shale oftener contains a bark, now become 
fossil coal, and a stratum of shale in succession, alternately, 
for several inches in thickness. 

Before I leave Zanesville, I wish to make a passing re- 
mark or two, on the subject of finding the fossil remains cfT 
tropical plants here. The date, the bamboo, the cocoanut 
bearing pahn, the cassia, the tea plants &lc. are found at thii 
day only in tropical regions, or in a climate wMbr^ there i& 
very little frost. At Zanesville, so severe is the winter at 
present, that the mercury sinks several degrees below zero. 

Two questions naturally present themselves to the mind — - 
has our dimate become colder than formerly ? or have the 
tropical plants changed their nature ? It is known that seve- 
ral tropical plants have by degrees been removed, farther 
and farther to the north, and at length became naturalized 
to a northern climate. I refer particularly .to the palma 
christi. But where is the plant which has been driven from 
our latitude to Cuba ? I know of none. Has the climate 
of the world generally become colder, then ? I say general- 
ly, for some countries probably have. Some writers sagiiose 
iJiat the climate of England has changed in this manner. 
We have good evidence that during eighteeti hundred years 
past, the climate of Rome and Palestine has undergone a 
great change, as the writings of Horace, Yirgil and othevs 
of the Augustan age, clearly evince : 

" Vides, ot altA stet nire candidam 
'* Soracte; Recjam sustineaut onu* 
" Silvae laboraotes ; geluque, 
•* Flumina, conttiterint acuto ? 
" Dissolve frigfus, li^na auper foco • 
" Large repooens. — 

What a picture of the winter which prevailed at Roltoe in 
the Augustan age ? Such a picture would now best suit the 
meridian of Quebec. In other passages of the same author, 
we learn that the snow was so deep near Rome, that the deer 
pushed it aside by their breasts, as they* were pursued by 
the dogs. Who now sees the roofs of houses at Rome, or 
even in Paris, ready to break down with snow? In David's 
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time there was snow in Palestine, and allusions to frost : 
snow and hail are frequent in the Psalms and in the writings 
of the prophets. The inhabitants of Palestine are no longer 
in the habit of attacking lions in their dens " on a snowy 
day," for no such days now exist in that country. But Ita- 
ly and Gaui and Germany, and indeed all Europe are no 
more what they were in the days of David, of Horace and 
Virgil. Those vast forests, which formerly generated so 
much moisture, cold weather, snow, hail and rain, are swept 
away by the hand of man, and the climate is meliorated. 
Bat no such cause has operated here, and the fact being as- 
certained, that tropical plants and animals once existed all 
over the world, clearly proves that a tropical clhnate was 
once equally extensive. 

The supposition that these tropical plants were' transport- 
ed northward by the ocean, unfortunately for such an opin- 
ion, is disproved by the fact that some of these trees, or ra- 
ther roots and a part of their trnnks, stand upright* evi- 
dently on the spot where they grew, and others, with every 
root entire, lie to appearance exactly where they fell whei^ 
turned up by the roots. Again, if floated from tropical re- 
gions, how happens it that their flowers were uninjured? — 
These ^ow all their original beauty of form ; they are fiilly 
expanded, and could not have been transported from any 
considerable distance. Scarcely a day could have interven- 
en between the period in which they were in full bloom, and 
that in which, by that catastrophe which long since over- 
whelmed our globe, they were ** embalmed^^ in the spot where 
they are now found. 

4. Primitive Rocks in Ohio. 

Bordering on the Ohio river, in the state of- Ohio, is a 
hilly region, which covers, pprhajfs, one third part of the 
surface of the state. Above these hills, towards Lake Erie, 
primitive rocks are found, suc'h as granite, gneiss, mica slate, 
with imbedded garnets, he. It is often asked, how these 
rocks came here ? and from whence were they conveyed ? 

That they are out of place, in a region decidedly secon- 
dary and alluvia], no one can doubt. They are water^worn, 
roanded and smoothed— exactly like the pebbles in our 

* These are found in coM beds, although not near Zanesville. If hereaf- 
ter I find leisure to describe our coal fields, they will be noticed. 
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our alluvial soils, and like diem they have been abraded by 
the stones with whidi they have come m coBtact, aided l^ 
the waters in which they have been unmersed. That th^y 
have beea brought luther from the nor^ oorth-west aad 
north-east, appears from the following considerations :— ^1. 
They exactly resemble the primitive- rocks found, m several 
instances, on the shores of Lake Superior, and on the north 
»de of Lake Ontario. 2. As we proceed northwardly from 
the hilly region above mentioned, they increase both in nttm- 
ber and size. I have seen several of them on the northern 
side of the hilly region about Hillsborough, in Highhttd 
county, but I never saw any on the soivdiem side of dais re- 
gion, exe^t in the form of pebbles, in the beds of rivers 
Massing through the country where the larger masses exist, 
i'hese rocks woand most in valliies, which now ai^, or ap^ 
pear to have been die beds of streams. Thus in the bed c( 
the Whetstone, below the town of Delaware, large rocks of 
this class are se^ reposing on Umestone. The latter rock 
is in dtu^ and abotands in shells. The stream (the Whet- 
stone) has worn itself a channel, in some places very deep, 
through clay slate, until it has been checked in its progress 
downwards by a very haid, compact limestone* In the bsurriers 
(improperly so called) in Madison county, none but primidve 
rocks are found, and they are used for chimneys, and for the 
undarpidningi of builcK^gs. They are sometimes used for miU 
stones, and One fragment wasso large as make three miU stones. 
But by what means were they conveyed to the spot where they 
now are ? Water was undoubtedly the agent. Some persons 
have supposed that volcanoes have thrown them upon large 
bodies of floating ice ; and the theorist has, in order to sup- 
port this view, only to cover the valley oif the Mississippi, 
and, indeed, the American continent with water, and then to 
form a current in the ocean from Mtth to south, or from 
the Aorth-east to southwest. But it is unphilosophical to 
look for more causes than are necessary. Readers acquaint- 
ed with the voyages of polar navigators, need not to be told 
•dial the icebergs scmietimes adhere to the rocks at the bot- 
tom of the sea, and that great winds and powerful waves 
break up theise icebergs; to die lower surface of which, rocks 
adhere, and that they are thus transported, until, by the dis- 
solution of the icebergs, Ihey are precipitated to the bottom 
of the sea, wherever Aey may happen at the moment to be. 
Indeed, we see the same thing annually happep on a small 
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scale, on the Inreaking up of the ice, where it adheres to the 
beds ot the irtreains. That the valley of the Mississippi was 
deposited by water, and that it is one vast cemetery of the 
beings cf£ ages past, is proved by ahnosi every rock found in 
this region. Primitive rocks are found in Indiana and Illi*- 
nois, north of their hilly region, as in Ohio, sonth of Lake 
(tetario. They are also fbu^d in the state of New^York, in 
a country geologically similar in all important respects to 
Ohio, Indiana and Illinois. 



Art. v.— -JVo^c* on certain parts of the State of Ohio, by 
Dr. S. P. HiLmtCTH, €f Marietta, in answer to queries 
by GiilLLEB Atwater, Esq. 

(Continued fVom Vol. X. p. 331.) 

** Natural history of plants; whether nosious or t^eAi)^ 
native or naturalized" f 

In answer to this inquiry, I can do no better than to refer 
you to Doctor Drake's " Picture of Cincinnati," where yott 
will find the modt, if not all the plants of a medicinal nature 
diat are to be found in this county. Among the flowering 
shrubs not mentioned by him, we have twospecies of kalmia, 
or laurel ; one of them bearing a most beautiful flower. It 
is found on the north sides of hills, amidst rocks and preci* 
pices. The draconitum foetidnm, or skunk cabbage, is also 
a native of this county. It is said to be a valuable medicine, 
in nervous diseases. 

'^ Climate, meteorological observations, births, deaths, 
marriages, epidemic maladies, diseases among men and ani- 
mals, crimes, suicides." 

The climate in this county does not differ materially from 
that <>f the rest ^f the state bordering on the Ohio. Vegeta- 
don is about a week earlier on the banks of the Ohio, than 
it is at the distance of 20 miles from the river, either north 
or south, but more especially to the north. This difference 
k attributed to the tt^uenee of ihe southerly winds, which 
bloi^ more regularly from that quarter immediately on the 
river, than they do at any considerable distance from it. 
The year 1818 has been jfHNMluctive of as great extremes 
in heat and cold and other meteorological phenomena, as 
any other year since the first settlement of the state. On the 
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3d of February, 1818, it commenced snowing in the nigfa^/ 
and continued all that day, until 8 or 9 o'clock in the eve-' 
ning, probably about eighteen hours. On the morning of 
the 4th, I measured t^e snow^ and found it twenty*six inches^ 
or more, on an average^ The wind was moderate, and 
from the north-east and east. The snow was but little drift- 
ed, and lay very evenly over tl^e face of the earth. The 2d 
of February was pleasant and moderate. This was consider"* 
ed the deepest snow, by ten or twelve inches, that has fallen 
since the first settlement of the country. February 8th, 
snow in the morning, with high wind from the north-west^ 
and very cold. 

February 9th, at 7, A. M* Farenheit's thermometer sunk 
to 20O below zero. On the 10th« at half past d, A. M« it 
was down to 22^ below zero, in the open air, ^d sus- 
pended to the limb of a tree. With all this severity of cold, 
the Ohio river was not frozen across ; it was full of floating 
ice, and during the night and morning of the 9th and 10th, 
threw up a continual cloud of vapour, which darkened the 
air ; and freezing as it ascended, fell again in a modeifate 
shower of snow. So intense was the cold, that there was a 
continual cracking and snapping, by the contraction of wood 
in buildings and in trees. Very, strong brandy, exposed in a 
tearsaucer to the open air, through the night of the 9th Feb. 
was found frozen to ice tlie next morning. Peach trees, sas- 
safras, and spice-bush, were either killed or materially in- 
jured, generally, throughout this county « In many instances 
the dogwood, or comus florida, was killed. The weather 
was colder at this time, by 10 or 12 degrees, than has been 
known since the country was first inhabited. 

In Barton's Medical and Physical Journal, vol. 1st, page 
143« I find that at Gnadenbutten, on the Muskingum, the 
thermometer sunk to 15^ below cypher, on the 19th Decem- 
ber, 1804, and also on the. 21st January, 1805. But this 
place is considerably further north than Marietta, and thf 
winters are generally several degrees colder. 

On the 23d of May, 1818, the thermometer, at 2, P. M. 
was up to 980 in the shade, and to 124^ in the open sun. 
On the 11th and 12th. of July following, it stood at 99^ in 
the shade, aud at 138^ in the sun. The extremes of heat 
and cold in this year, were as great as are usually known in 
the United States, amounting to 121^. 
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Our epideniic disorders are those trommon to the eastern 
xmd middle states. The measles, whooping cough, and in- 
ifluenza, occasioncjly visit us. The whooping cough has 
been wandering tfarou^^ different parts of this county and 
the counties adjoining, for these three years past, and 
has not wholly left us yet. When children have been ill 
about two wedis with this disorder, it has been Ibund that 
vaccination very materially lightens and shortens its effects. 
I have known it to have diis result, in several instances, on 
children under my care. 

The influenza has not been general through the country 
since the year 1807. At* that time it over^read the United 
States. The summer and autumn of 1807 were unusually 
sickly, through tfa^t part of the county bordering on the 
Ohio ; and not only in this county, but generallyl so 
through the whole extent of the river. The settlements 
«listant from die large streams were as healthy as usual. 
The seasdm was unusually wet, and the repeated rise and 
fall of the Ohio, and tributary streams, in the heat of sum- 
mer, leaving great quantities of mud and putrefying vegeta- 
ble substances, to generate noxious effluvia, was, without 
doubt, the cause of the sickness. The disease was a bilious 
remitting fever; in some instances nearly approaching to the 
yellow-fever. About forty died with this fever in Marietta. 
In the country above amd below Marietta it was not so fatal. 
This place seems to have be^ the focus of its virulence. 
Since that time, this town, and the county generally, has 
been healthy. In March and April, 1816, die peripneu- 
monia typhoides, or, as it was usually called, the ' coldplagtie^ 
prevailed in the northern part of this county, in the settle-^ 
ments on Duck creek. It was very mortal in its commence- 
inent, but grew more- mild as the spring advanced. It was 
was also very violent and fatal in Roxbury township, on the 
Muskingum river ; sn5out thirty dying with the disease in 
that small settlements In Marietta^ only one or two cases 
came within my knowledge. Our disorders are mostly of 
that dass usually denominated bilious, which is probably the 
treason that consumptions are not more frequent amongst us. 
Of those who die of diseases In this place, not more than 
one in forty is carried off by consumption. Our fevers, for 
the last four or five years, are mostly of the typhoid type, 
inclining a little to inflammatory in the winter, and more 
purely typhus in the summer. The disorders most common 
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to children, are '* cholera" in the sammer, and ** cronp'^ Of 
the winter. 

Our sheep are subfect to bowel complaints of several 
kinds, mostly of a putrid nature. These disorders are asu* 
ally produced by improper diet, and. by sleeping on wet 
ground with their fleeces faU of rain water. This latter 
cause also produces violent coughs, and sometimes real con- 
sumptions. The best preventatives for these disorders are^ 
furnishing them dry and adry lodgings, and giving wood 
ashes and tar mixed with their salt. 

Our homed cattle are subject to the bloody murrain, to 
obstructions in the viscera and bowels, like colic ; to the 
*' hollow horn" and to poison from eating '^ buck eye" and 
laurel. Our cows, that drop their calves after tbe warm 
weather commences, are particularly subject to bloody mur^^ 
rain. The best and almost certain remedy for this disorder, 
is giving them freely of alkalies. Pearlash, or the lye of 
wood ashes, diluted with water and mixed with thdr food, or 
poured down their throats with a bottle, has been known to 
eflect a cure after the animal was so much reduced as to be 
unable to stand. The cattle themselves,^ even whefre they 
have plenty of salt, are fond of licking the ashes which are 
Icfft after burning log heaps and brush, thereby indicating 
that alkalies are necessary to the preservation of their healtii, 
or for preventing diseases. So weU convinced of this are 
some c^ our farmers, that they are in the habit of mixing 
the salt for their cattle with an equal quantity of good clean 
ashes. They soon become fond of it, and lick 4t up as 
readily as they would clear salt. 

In the summer and autumn of the year 1813, a number of 
cattle in this county were attacked with a disease, whicb, so 
far as I have been able to learn, was entirely new. The 
disorder first commenced with an inclination to frequently 
lick or rub some part of the fcody.** This was generally 
about the right or left nostril, or some part of the head be- 
tween the horns and the angle of the mouth. In the course 
of a few hours this desire of rubbing the affected part in^ 
creased to an astonishing degree. They would continue to 
rub themselves, as long as they could stand, until the hair 
and skin would be torn off, and tire side of the head and 
neck covered with blood ; and after they were so much ex- 
hausted as to be unable to stand, they would continue to rub, 
until the earth was torn up in a circle around them» and on^ 
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ly stopped witfi the extinction of life. The nibbing seemed 
to increase their distress, and make them bellow as if dis- 
tracted with agony> The side of the head and neck was 
considerably swelled, bnt no other mark of disease could be 
discovered in the bodies of several which I examined^ The 
blood drawn was very dark, and the skin, in the course of the 
•disease, colder than in health. Trepaning, bleeding, cathar- 
tics, and various other remedies were tried, but all failed. 
Stramonium and opium were also used, as most df them were 
affected with spasms, or convulsive twitchings, in the muscles 
of the neck and side. Death generally put an end to their 
<]istres8, in the course of twenty-four or thirty-six hours. The 
disease has not appeared since that year ; but had a belief in 
witchcraft been common in these days, some poor old woman 
-would undoubtedly have been chsprged as the author of the 
<;alanHty ! 

Crimes of a very heinous nature are not common amongst 
us ; they mostly belong to the classes of petty larceny, as- 
-sanlt and battery, &c. fee. Suicide is a very rare occur- 
rence ; I do not recollect more than one or two instances of 
^he kind, in the last twelve years. 

" The state of the learned professions, of morals, of reli- 
gion and learning ; the number of academies, common 
schools and colleges, how supported, and the mode of in- 
struction?" 

Considerable attention is paid to learning in this town and 
county. Some of the towns support schools nearly or quite 
all the year ; and all of them have schools through the win- 
ter months. . There are few children of a proper age, 
who cannot both read and write. In the township of Mar 
Tietta, for several years past, we have had two schools through 
the year, and as many as six or eight in the winter. One of 
the annual schools has been a regular academy, in which 
were taught the dead languages, geography and the use of 
the globes, rhetoric, oratory, &c. &c. In the other were 
taught geography, English grammar, arithmetic, &;c. These 
schools are generally supported by subscription; the sub- 
scribers paying from two to five dollars per quarter for each 
scholar, in proportion to the branches taught. The school 
sections. No. 16, afford some assistance. The rent of the 
section in Marietta, at its present valuation, affords about 
$600 per year. It has heretofore been from two to three 
jiundred ji year- 
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We have at present three lawyers, fbar pLysieianSy and (wor 
preachers of the gospel-— one a presbyterian» and the others 
metho^st^ . There are several religious societies which draw 
a proportion of the rent of section 29, on which the town of 
Marietta is principaUy situated ; but there are only two wliicb 
support regular teachers of the gospeL The rent of this 
section amounts to near $600 per annnni ; and is divided 
amongst the religiofis societies in prc^rtion to their num- 
bers. Under a statute of the state, several of the societies 
have heretofore appropriated their portion of the rents to 
building meeting houses ; and of late, one society, denomi- 
nated the universalian, has devoted its funds to- the purchase 
of a library on moral and religious subjects. 

The state of morals has much improved in the course of 
a few years. To assist in the support of religion and mo- 
rality, we have several useful societies. Amongst these we 
have a " Bible Society,'^ a " Society for the promotion of 
good Morals," a " Tract Society,'* a " Female Friendly So- 
ciety for the promotion of Religion and Charity," and a 
*' Female Society for assisting the spreading of the Gospel 
amongst the American Indians." We have also an *' Emi- 
grant Society," for the assistance of poor emigrants* The 
members of the '^ Moral Society" are the guardians, and 
were the first movers of the Sunday Schools, which have 
been established in this place since 1816 and 1817. 

" The state and number of the population at difl^rent pe- 
riods — the religious persuasions — ^the number of houses ?" 

The township of Marietta has so frequently, within a few 
years, been divided and subdivided, that it would be difficult 
to give the population in years past, with much accuracy.. 
The present population is about 1 500. The religious per- 
suasions, are Presbyterians, Methodists, Baptists, Universal- 
ians, and Halcyons — though this latter persuasion has gcme 
out of repute within a few years. It is about 12 years since 
they commenced amongst us. Their first leader was a 

preacher by the name of ; but a female teacher soon 

took the lead and introduced some new tenetSi. For two or 
three years they became considerably numerous in. this coun- 
try, and several preachers sprung up among them. Their 
principal articles of faith were, that any one could obtain life 
and immortality who would strive therefor ^ and that the 
souls of those who did not thus strive and desire, were at death 
annihilated ; or that death to them was eternal sleep* Tfcey 
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refrained from eating any kind of flesh, and held that mar^ 
riage was sinful. They also believed that by practicing this 
kind of pure life, they could at last become so perfect, as to 
live without food ; that they would not be subject to diseases 
or death, could work miracles, and finally raise the dead. 
So strong was the belief of some of them in this doctrine, , 
that one young man also lately died of debility, induced by 
putting in practice that article of their creed, which taught 
that man by faith and practice might learn to live without 
food, and thus become immortal. After his death, he was kept 
three or four days, in the belief that he was only in a 
trance, and that on the third day he would awake from his 
sleep, and arise a pure and perfect creature. This sect was 
not confined to Marietta, but they had adherents in the up- 
per part of this county, on the Ohio river, and also in some 
of the adjoining counties. It was 30 or 40 miles firom Ma- 
rietta, where the young man made the experiment. 

'' Antiquities, whether belonging to the Indians, those 
who erected our old forts, or to the French ?" 

The antiquities in this county, as far as I am acquainted, 
all belong to that ancient race of men, whose memory has 
perished from the face of the earth. You will have a de- 
scription of those in this neighbourhood in a short time, from 
Mr. B. Putnam.* About 20 years since, there was found 
on the sand bar, in the mouth of the Muskingum, a block of 
lead of several pounds weight, with an inscription on it in 
French, indicating that possession was taken of the country 
in the name of one of the kings of France — ^but whether it 
was Lewis XV. or XVI. I was not able to learn, nor the 
date of the inscription. It was destroyed several years since, 
and the lead melted into balls* 

Fort Harmar stood on the west side of the Muskingum, 
at the mouth of the river. — But no remains of the fort are 
now standing, and a considerable part of the ground which 
it occupied has tumbled into the river, and been washed 
away. 

" Meteors, comets, eclipses, earthquakes, tornadoes, tem- 
pests, fireshets, inundations, volcanic eruptions, extremes of 
heat and cold, or other remarkable events f" 

No remarkable meteors have been noticed lately; but 
a very large and brilliant one was seen a few years ago, and it 

* See the first Vol. of the Arch^elog^ia Americana for a fall account of 
these antitiutties.— Ed. 
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must nudoubtedly have produced a shower of meteoric stones* 
The comet and earthquakes of 1811, were seen and felt 
at Marietta at the same times, or nearly so, as they were at 
Cincinnati, as mentioned by Dr. Drake in his book of notices. 
That tremendous and extensive tornado, which visited this 
country on the 28th May, 1809, commenced at Marietta, at 
4 o'clock P. M., just as the inhabitants were leaving church. 
It came directly from the west, but was attended with veins 
and currents, varying more or less from the general course. 
It blew down a number of buildings, and injured several 
others in their roofs and chimneys : but the greatest damage 
was done to the forests. In many places where the veins 
of wind were strongest, scarcely a tree was left standing 
for a great many rods in width, and for a half mile or a 
' mile in length ; according as the ridges and hills gave di- 
i^ection to the wind — a copious shower ef rain with some 
hail, attended the storm. As near as I can recollect, the 
strength of the hurricane was past in about fifteen or twen- 
ty minutes. 



Art. VI. — A Review of the Principia of Newton. 

Retrospective reviews of works which long since have 
passed the ordeal of public opinion, may appear useless and 
unnecessary. If the character only of such works were the 
object of the review, and that had been established by the 
grand tribunal of the public, the individual sentiment of a 
critic or a reviewer, would be of small amount ; it would 
be only as a drop, whatever its nature or quality might be, 
which must be amalgamated with, or lost in the ocean into 
which it falls. But though the character of a work be a 
principal object in reviewing it, especially if it be new, our 
opinions cannot rationally rest on the assertions, predilections, 
or fancies of a critic. General praise or censure is vox et 
prteterea nihil^ as to all the purposes of mental illumination ; 
we want specifications by abundant extracts, which may ex- 
emplify the substance and manner of the author ; and a com- 
plete analysis of the parts of any great work is necessary, if 
we would form a correct judgment of the beauty and perfec- 
tion of the whole. Considered in this point of view, reviews, 
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whether of old or new works^ may he made the instnmients 
of conveying knowledge to the less informed, on subjects to 
which they have no access, or which, in the works them* 
selves, would be above their comprehension. There is, 
moreover, a particular advantage resulting from an analysis 
of old standard works, which consists in comparing the in- 
ventions and discoveries of our progenitors with those which 
plagiaries and pretenders have obtruded on the present gene- 
ration, as their own. It is basely iniquitous and unjust, that 
men should shine by the reflected light of others in past 
times, relying for security on the general ignorance of what 
has been done in former ages. In the present advanced 
state of the sciences, one must be possessed of great learning 
to be able to detect all the sources of plagiarism : but on par- 
ticular subjects, to which he has devoted his principal ener- 
gies, it may reasonably be supposed that he is competent to 
such an undertaking: at any rate, discussion will elicit 
truth, the only object which a truly scientific man has in 
view. With such impressions, I enter with diffidence on the 
task of reviewing that, which acknowledgedly is the most 
stupendous production of the human mind, which ever has 
appeared on earth, viz. the Principia of Newton. 

It is generally known, tliat before the time of Lord Bacon, 
even from the remotest period, little or no improvements had 
been made in Natural Philosophy, the cause of which is not 
attributable to the want of ardour in the ancients for that 
science, who, it is believed, in that particular far surpassed 
the modems ; but to an erroneous system of philosophizing, 
established by Aristotle, and the Platonic School, which 
consisted in deriving physical principles, as they had those 
of the mathematics, merely from intellectual relations. They 
did not consider, that those of the latter science were eternal 
and immutable in their nature, and necessarily connected 
with the ultimate resort of truth in the human mind, and that 
the others were contingent, and dependent only on an order 
of things externally existing, and unconnected directly witli 
the intellectual relations of the understanding. This system, 
however, of mental physics maintained by the authority of 
names, held possession of the schools for nearly 2000 years, 
until the time of the above mentioned celebrated reformer. 
The genius of this great man first dared to break the shack- 
les, which the authority of names and antiquity had imposed 
•n the world. He clearly perceived that the operative pria- 
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ciples of nature were secrets contained in her own bosonl, 
and could not be discovered by the human intellect but by 
diligent research ; in short that the true principles of Natu- 
ral Philosophy can be found only by experiments, and ob-' 
servation of what really exists in the natural world ; that 
the high flights of the ancients in the assumption of general 
principles unsupported by facts, and in synthetical deductions 
from them, ought to be discarded ; and that natural science 
could not be improved, or advanced but by the contrary me- 
thod of analysis, which proceeds from particular to general 
conclusions by induction. When the general principles have 
been well established so as to bear the test of the experiment 
turn crucisj or so as to be explicable only in one way, we 
may safely proceed to synthetical deductions. This new 
mode of philosophizing, received the applause and approba- 
tion of aU the learned, who were not chained- to prejudice, 
or infatuated by idolatrous reverence for the names of Aris- 
totle, Descartes, and others. An adherence to the Baconi- 
an method by succeeding philosophers, has in a short time 
produced more wonderful discoveries, than had ever before 
been made, or prob^ly ever could be made by the ancient 
methods of philosophizing. But that, which has aflbrded to 
the author of the new system the greatest celebrity, and 
which has unfolded more profound principles, and recondite 
operations of nature in her great works, is the production of 
the great genius now before us. It was one of the first, and 
incomparably the greatest exemplifications of the excellency 
of the Baconian system. It is said by a writer in the Edin- 
burgh Encyclopedia, under the article Logic, that Newton is 
the follower of Kepler and Galileo, tiot Uie disciple of Ba- 
con. In mathematics, it is true, Newton followed, not co- 
pied, or imitated those mathematicians : but in philosophy, he 
followed strictly the Baconian system, as will be evident to 
all, who consider the plan of the immortal work now before 
us. 

The general outline of the work consists, first, in an 
analysis, by the most profound mathematical investigations 
of the forces, and their laws necessary to produce certaia 
movements of bodies, under almost every circumstance and 
condition, and the converse of this, viz. the nature and laws 
of the force being given, to investigate the movements of 
bodies under the influence of one or more forces. To force 
of one kind or other, and the general efiect of its motion. 
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^Te attributable almost all the pheaomena of irature, and par^ 
' ticularly those of the heavenly bodies. Secondly, whenever 
investigations relative to the nature and laws of any force^ 
are found to apply %o the objects of the nattiral world, in nu*^ 
nierous particulars, so as to bear the test of an experitnentum 
iTucis, his analysis in respect to it ceases, and the author then 
safely assumes the contrary order of synthesis* This is pre- 
cisely the manner in which our illustrious plnlosopher has 
conducted his celebrated work, in strict coincidence with 
the Baconian logic by induction. Wherein then consists 
the justice of die Encyclopediast's remark ? But agreeably 
^ our plan we will endeavour to exhibit the parts of this 
stupendous production of inventive genius. 

It commences wit^ what in a regular work on such topics, 
■would always be useAil if not necessary, viz : — The gejiieral 
and fundamental properties of bodies at rest or in motion. 
7he next subject is the laws of motion, and the consequences 
of those laws as resulting from operative forces in different 
directions. One of these first principles, the continuation 
of motion, had been attempted to be established by a priori 
deductions from the immutability of the Deity* ; this was 
the very course of philoso^y which Bacon condemns as ar* 
rogant, and beyond the capacity of any created being. 
Newton on the other hand, grounds his laws on facts and 
experience, and from them has very concisely deduced all the 
]>rinciples of the mechanical powers, so much and so uselessly 
diffused by modern writers. 

The next preliminary propositions are those which relate 
to prime add ultimate ratios, intended as the metaphysique or 
leundation of the sublime and intricate investigations of the 
subsequent parts, or body of the work. But before we en- 
ter on those investigations, wliich are principally mathemati- 
cal,- it may be necessary to observe, that Newton in deliver* 
ing their results, has proceeded in what is called in mathe- 
matics, the synthetical mode of demonstration. As to the 
mathematical form of deriving particular alnd isolated trutlis, 
which constitute the philosophical or logical analysis, by in- 
duction, it is wholly immaterial, for mathematical analysts 
and synthesis diffe* in nothing except that in one case, the 

♦ " Atque ex eadeixi immutabilifate Der, regulae queedaniy sive leges na- 
twMB co^noeei poscant, quae sant causae secandftriee, ac particnltfres diTcrso- 
mm motuom, quoa in singulisjcorporibuA advertimua." H«s then goes on to 
enumerate some of the laws of motion, and particularly that of the continua- 
ttoQ of motion.— Z2et Cartes* FkUotophy, 
VOL. XI. NO. 2. 31 



J* 
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proposhion is made a {Mroblem and the other a tbeorenr.^ 
Newton, however, has been censured for concealing the 
means be employed in the investigation of his difficult prol>- 
lems, which in the opinion of a great mathematician, must 
have embraced all the artifices and refinements of the mod- 
er^i analytics. In reply to this, it m^ be observed, that 
the exqnisite workmanship of a great artist, does not neces- 
sarily imply the possession of superior tools, or that his owu 
genius could not supply the want of them, or of any prescribed 
rules. This observation has been remarkably verified by 
our author. There is scarcely a page of the work now be^ 
fore us, in which his inventive genius has not, while it con^ 
ducted his grand philosophical analysis, developed some new 
occult mathematical relations. The principal object of the 
Principia, to use the words of Dr. Pemberton was, '* to 
search out and distinguish tlie springs of natural operation ; a 
work infinitely more difficult to accomplish than even the 
greatest improvements he has made in pure mathematics^ 
which were previously necessary, in order to his succeeding" 
in his resQfiirches into the knowledge of nature ; for in this 
last pursuit he has given proof not only of a more unbound- 
ed invention, than is required in the subtlest geometrical 
speculations, but has also there discovered the greatest dis* 
cernment and consummate judgment, since in his philosophi- 
cal writings, he has never once been imposed on by an 
hypothesis, nor by any of the various fallacies which my 
Lord Bacon in his novum organum, has reckoned up as the 
causes that had hindered the improvement of the true phi- 
losophy." To a mere mathematician, however, the great 
mathematical inventions of this work, will appear not 
less valuable, than those in philosophy. Among these 
we account this doctrine of prime and ultimate ratios, many 
geometrical problems of the 4th and 5th sections o^ the first 
book, the invention and frequent use of the fluxional calcu- 
lus, Taylor's theorem in substance^ the differential method, 
and numberless minor inventions. How the inventor of 
these could be supposed to be wanting in analysis, is truly 
unaccojantable. The truth is, that he is the inventor of tlie 
aiialysis of infinites, of their development by his Binomial 
Theorem, and of innumerable refinements in algebra. These 
are the fundamentals of the modem refined analytics, which 
our author originated as an auxiliary to this great philosophic 
"* Vide Simson's preface to Eucid's Oaieu 
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fial'work, for, of them, if he was not the sole, he was cer- 
tainly the principal inventor; of his philosoph^^ nothing can 
be said, more or less, than that it is entirely his own, and by 
the power of truth, has si&Terted the Aristotelian, Cartesian, 
and all other systems. 

The 11 preparatory Lemmas ia our opinion, are the most 
concise, perspicuous, and complete demonstrations of the 
vanishing ratios of variable magnitudes, which have ever 
appeared. The methods of Archimedes and of the ancients 
have always been considered as elegant and conclusive ; but 
they dwindle very much when compared with those of New- 
ton ; and I know not whether any of the boasted methods of 
the modem analysts would not saflfer even more in a com- 
parison of that, which in the mathematics should ever be 
considered as the most important object, and as constituting 
its universal viSilue, logical evidence. 

The 7th, 9th, 10th, and 11th Lemmas, are the foundation of 
many of thosie intricate theories of curvilinear ratios, and of 
the variation of curvature which, since the time of Newton, 
from his hints, have been spun out into volumes. These ulti- 
mate ratios, in the sense of Newton, are not the ratios of 
variable magnitudes dependent on one another, while they 
actually have an augmentation or diminution, for unless 
Chey have always to one another, a constant ratio, that ratio 
mast vary from the true ratio of variation at the very point 
from whence the variation commenced ; neither is it the 
imagined ratio of the quantities, when their movements have 
actually vanished, called by-Berkley, the ghosts of departed 
quantities ; but it is the ratio under which they vanish, or 
the last ratio they had before they vanished. These ratios 
are denominated by Newton ultimate, as -implying that no 
other ratio between them and their limits, can be taken. 
The limits, therefore, as approximating to them by less than 
any finite difference, are the proper, determinate, and only 
fixed ratios in question. 

The modern analytical methods, which consist in assuming 
the second term of a developed function of an increment as 
that ultimate ratio, is either a mere assumption, ojf it must be 
founded on the same logical principles of reasoning. In some 
parts of this work, and more particularly in the quadrature 
of curves, we have the substance of this theory of derivative 
functions, as will appear in the sequel of our review. The 
2d section, or the first which relates to the general sub- 
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ject of the aoaly$is of foree^, is employed principally on sncfr 
as are situated in the centre of the figure, and of consequence 
embraces all the theorems of circular motion, which had 
been before treated of by Hooke, Hnygens, and others^ but 
going far beyond them. In this part are demonstrated, for 
the first time, the laws of Kepler, and the formulas for tHe cen- 
tripetal force as dependant on tlie velocity ai a body, and the 
chord of curvature of the osculatory circle. The author ap- 
plies them to the principal and most elegant propositions of 
motion in tlie circumference of a circle, and investigates » 
theorem for the law of force transferred from one point ta 
another. We then have the investigation of the fbrce requi- 
site for a body to move in the logarithmic or equiangular 
spiral, which constitutes the principle on which the motion of 
^e apsides depends; and, lastly, the variation of force ne- 
cessary to cause a body to move in an ellipsis describing 
equal areas abqut its centre.- The second demonstration of the 
1 0th proposition is incomparably fine, and the corollary ancS 
scholium very important deductions. The propositions them- 
selves have also a variety of valuable applications in astronomy ;: 
that law of force, for instance, which is necessary for a mov- 
ing body to make no deflection in its direction from the ra- 
dius Vector, is not only that from which proceeds the motion 
of the apsides and the variable eccentricity of the lunar or^ 
bit, but it is that which causes any planet or comet, moving 
in an ellipsis, when it has arrived at its perihelion, or nearest 
distance from the sun, to recede from it in an equicmral 
curve, through a deficiency of centripetal force to retain a 
body moving in a circular orbit, while it described equal 
areas in equal times ; for that force must be in the inverse 
triplicate ratio of the distance. This ratio of force is the only 
power by which circular motion, or any equiangular motion> 
can be maintained at diflerent distances, under the above^ 
mentioned conditions. All other laws of force will produce 
diflerent angular directions with the radius vector, and must 
ultimately terminate in an apsis or a rectilinear direction, 
coinciding with the radius vector** 

* The converse of this problem, vis. that the law of the force being: in the 
inverse triplicate ratio of the distance, the body will move in an equiangular 
spiral, will not obtain, but m particular eases, as may be inferred from the 
author's 41 st proposition, and is edmirably illustraite'it by Eh*. Keil, in nam> 
ber 340 of the phUosophieal transactions. The curve would more generally 
be the hypeibolic spiVal, the most remarkable property of which is, 'hat mo- 
tion in thk curve wiil always produce equal ceotripetal and centrifugal 
forces, and therefore the paraetntric wlocity i» nuifornu 
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Prop. 8, Prob. 3, is but a particular ca«e of a general 
probtem, which oar author has solved according to the mo- 
dem analysis, in the scholium of the 13th section of the first 
book ; via. by a devek>pinent of the function of the ordinate ; 
and here we have the origin, and indeed the whole sub- 
stance of Taylor's celebrated theorem, which shows the rela- 
tion between the increment of a function and its different 
orders of fluxions. The second term of the development is 
proportional to the first difierential \ the third term will be 
proportional to the second differential, &c. This is demon- 
strated in Newton's quadrature of curves, by Stewart^^ and in 
other comments on his works. Now, as the second fiuxion 
of the ordinate is known to be proportional to the force, or 

generally • oc-4r-, the third term of the development, which 

is proportional to it, is made by Newton the expression of 
the force. If, for example, the curve be a parabola, and the 
force be supposed to act in the direction of the ordinate, we 

* i * . -i .. _l 

<shall have ys^a oc oc ^ , and y a a: , (and y oc a? ,) or as 

i_ 1 

y ^, or the force, as y ^. If the abscissa be assumed as the 

* . V 2 ^ 

ordinate to a co-ordinate axis, then x^-^ — and x o^ y and 

X (oc2yy)oc2y, and a; 2 y y, or the Ibrce is constant, as 
we know also from other principles. Any of the conic sections 
will require the same law offeree, acting according to the di- 
rection of its ordinate. If it be a higher curve of the same 
class, the force may easily be found in the same manner ; 
which solution, together with the innumerable fluxional prob- 
lems solved in the Priucipia, as well as in the earlier produc- 
tions of Newton, long before the forms and rules of the flux- 
ional or differential calculus were published, prove that this 
noble science owes its existence to our great author. We 
further add, that the second and third sections now under 
consideration, have originated a new science, vii. the philo- 
sophy of the heavens, denominated, sometimes, celestial 
physics, or celestial mechanics. These two sections, how- 
ever, are not considered as comprinng the whole of that sub- 
lime subject, as the author himwlf has treated it, and much 
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less, as it has been extended since his time ; but they are the 
first revelations on this subject, and which none but the in* 
ventive genius of Newton pi^obably would ever have made, 
though succeeding mathematicians such as the Bernouillies, 
Euler, De Lambert, Clairaut, and above all, La Place, have 
admirably improved the tools, and consequently very much 
refined the workmanship of our great author, and for which, 
I trust, they have amply been repaid by the eulogies of the 
learned world. It cannot be said, that they have, to any 
considerable extent, enlarged the philosophical or mechani* 
eal principles on which all their theories are founded. They 
are those of Newton, and no other could enable them by 
« priori deductions, to draw forth all the minute irregulari- 
ties of the moon and other sattelites, of the motion of the 
comets in their eccentric orbits, and of the innumerable 
actions of those bodies, one on another. We may here con- 
clude this number, which I much fear will prove too long for 
, the reader, with a quotation from that elegant scholar and 
great astronomer, Dr. Halley. 

'< Jam dubiog nulla calligine praeg^ravat error, 
Queis 8uperi]iin pcoetrare domon, atque ardua cceli-— 
Scandere soblimis genii concensit acumen. 
Surgite, mortales, terrenat.miltite curas ; 
Atque hinc cceligince vires dignoscite mentis, 
A pecudum vit& longe lateque remotije." 

(To be continued.) 



Art. VIL — Notice of a recent discovery of the fossil re- 
mains of the Mastodon. By Jeremiah Van Rensse- 
laer, M. D. 

(Read before the New- York Literary and Philosophical Society, June, 1824.) 

During a jaunt made last month, in company with Dr. 
Dekay and Mr. William Cooper, to the tertiary region of 
New- Jersey, we had the good fortune to disinter and to bring 
to the city the skeleton, nearly entire, of a mastodon, or 
mammoth, as it is colloquially, but improperly termed. 

We were induced to search for these remains, from having 
seen lately exliibited at the Lyceum of Natural History, a 
tooth, which proved upon examination, to belong to this in-^ 
teresting genus, and which was said to have been found near 
Long Branch. 
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About three miles west of that watering place, is situated 
the farm of Poplar, occupied by Wm. Croxson, Esq. and 
owned by his father, who nearly six years ago began to re- 
claim a marsh, about a quarter of a mile from the house. 
This marsh was usually covered by about two feet of water, 
which was much increased, however, in wet seasons. The 
water was easily drained off, when, the moisture having eva- 
porated, and the earthy particles consolidated, the surface 
sunk, very gradually, between two and three feet below its 
former level, except in those places where extensive beds of 
bog-iron-ore had been formed. These afforded an opportu- 
nity of judging pretty accurately of the subsidence of the 
present surface. 

Last year, in crossing this field formed by the reclaimed 
marsh, the attention of the proprietor was attracted by some- 
thing sticking out of the ground, which proved to be a tooth. 
He then searched a little, and found part of the head of » 
large animal, partially exposed, being covered by grass only. 
With the assistance of a spade, he found other bones, which 
he took up and had removed to his house. 

Visiting New-York this spring, he brought with him the 
tooth, which led us to enquire for the remaining portions of 
the skeleton. 

Mr. Croxson had the kindness to conduct us to the spot, 
where we soon found sufficient inducement to dig, and in a 
short time our hopes were fully realized, and our most san- 
guine expectations surpassed. In the course of that and 
the following day, we recovered all the bones of the skele- 
ton that Mr. C. had left, with the exception of two or three 
unimportant bones of a foot — unimportant, because we have 
the corresponding bones of the other foot. We were allow- 
ed by the liberality of the proprietor, to remove our treasures, 
with the exception of the bones of one foot, and some others 
which he wished to retain, and exhibit for the gratification of 
his friends. He kindly offered, however, to send them to us, 
with the addition of those which he had himself taken up.* 
We shall then possess very nearly a perfect skeleton from this 
locality, viz : — 

The head much injured, and without tusks, but with two 
teeth. 

Twenty-two vertebrae, more or less perfect, commencing 
with the atlas, and terminating with the os sacrum. 
* Mr. Croxson hu since sent them to the Lyceum. 
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Eleven ribs nearly perfecti and many imperfect. 
Two clavkulae. 
Two scapulae. 
Half of the pelvis perfect. 

The bones of the extremities^ with the exception of three 
small bones of die right foot, vix :— 

Of the fore estremiiies* 
Two ossa humeri. 
Two radii. 
Two ulnse. 
Sixteen carpal, and 
Ten metacarpal bones. 
Twenty-eight phalanges. 



Of the hmd extrendtits. 




Two ossa femoris. 




Two patellae. 




Two tibte. 




Two fibulae. 




Fourteen tarsal, and . 




Ten metatarsal bones. 




Four sessamoidea« 




Reca^tulatmu 




Of the trunk. 




Vertebrae, 


S2 


Ribs, 


11 


Pelvis, 


2 




35 


Oflhefore extremities. 


64 


Of the hind. 


59 



158 
Part df the head and two teeth. 

It is to be observed that our skeleton was fo«nd muefc 
nearer to the ocean than any yet discovered, and is perhaps 
%o be considered as one of the most perfect that we possess of 
that immense animal. The bones near the surface of the 
field, and within the influence of frost, have all suffered more 
or less; but as we proceeded down, they became more 
sound, and the bones of the legs and feet are perfectly solid, 
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^nd in excellent preservation. Many of them had small 
quantities of the phosphats of iron, and of lime, and sma'ft 
crystals of sulphate of lime, adhering to them. 

Its position, corresponding with that of the skeleton found 
ion the Wahash, was vertical, the feet resdng on a stratum of 
sand and gravel, (mostly rolled quartz,) and the head to the 
west-south-west. There is every reason for supposing that 
%he animal was mired in th^t situation, hut at what period, 
we have no data even to conjecture. But we have authority 
for believing that the mastodon was one of the last animals 
%hat has become extinct. Zoologists, particularly zoological 
;^eologists, toiisider the doctrine as established, that the suc- 
cessive generations of organized beings that have dwelt upon 
the exterior of our globe, differ from the present generations, 
5n proportion as their remains are more or less distant from 
the present surface ; or, in other words, as the time in which 
they existed is remote from the present day. Now, accord- 
ling to this, the mastodon differs but little from some one 
>of the living generations, {which we know to be the case,) 
and the deduction is fair, that if the living animal be not 
found, of which there seems now very little probability, its 
race has not long since perished, comparatively speaking. 
This conclusion is confirmed in my own mind by our re- 
searches after these very interesting remains. 

Immediately under the surface, we found bog-iron-ore, 
loosely disseminated ; in other places in the field it existed in 
abundance. A soft, black, damp earth, containing vegeta- 
ble fibres, (what the Germans call^ee^^,) continued down 
four feet from the surface. Beneath this we found a yellow- 
ish clay, tinged perhaps from animal decomposition. Below, 
thin and alternate layers of sand and black earth continued, 
until we met a small stratum of rolled quartz pebbles, cover* 
ing sand, on which' rested the feet of the animal, about eight 
and a half feet below the surface. These layers resemble 
those occurring frequently in Europe, and compose the great- 
er part of our sea coast, from Long-Island to the Mississippi. 
They form part of the newer or tertiary formations, and are 
evidences of the last geological changes that the surface of 
our globe has experienced, always excepting volcanic and al- 
luvial, still in daily operation. 

Of the genus mastodon, there are two distinct species, 
viz. the M. giganteum and the M. Angustidens^ distinguished, 
as the names imply, by the size and by the configuration of 

VOI4. XI. — NO. 2. 32 
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the teeth. Our animal belongs to the former species^ ot 
which, portions of many indiridaals have been found on our 
continent, and a few, comparatively, in Europe. The beaur 
ty and value of these organic remains induced us to present 
them to the Lyceum of Natural History of New- York ; and 
we have the satisfaction of knowing that they constitute an 
important addition to the fine collection of fossils in the cabV 
net of that valuable institution. 



Art. VIIL — Account of some new Vemvian Minerals^ by 
Sigg> MoNTlCELLi and CovEixi- Translated by Dr- 
J. VAN Rensselaer. 

to the editor. 
Dear Sir, 

I sent you some time ago, a compressed account of the 
report on lightning-rods, made to the French Academy of 
Sciences, by M. M. Charles, Gay-Lussac, and de Romas^ 
which you published in the 9th vol. of your valuable Journal. 
1 have now the satisfaction to forward to you an account of 
some new Vesuvian minerals^ which I have translated from the 
new work, in Italian, of Sigg. Monticelli and Covelli, of Naples, 
entitled, " Prodromo della Mineralogia Vesuviana,"" which 
they have kindly presented to me, together with a suite of the 
newly discovered substances. 

Very respectfully, yours, 

Jer: Van Rensselaer. 
February, 1826. 

N. B. The terms describing the varieties of the crystals, 
are literally translated, and refer to the plates of the original 
work — they are exhibited here in wood cuts* 

CLASS III. 
Species not yet classified, or altogether new. 

Breislakite. 
Specific characters. 
The appearance of this singular species, is that of a brown- 
ish or reddish-brown down. Under the microscope, it ap- 
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pears in form of ^Atremely small, straight acicnlar crys* 
tals, of red colour, which are placed in the interstices of oth- 
er extremely small crystals, ciq^illary, c<mtorted and forown* 
Nitric acid, when cold, does not attack breislakite, but when 
heated, reduces it to a most impalpable yellow powder, which, 
on cooling, is precipitated. In the flame of a lamp, this 
down is heated widiout sdteca^n, but before the blowpipe, 
k melts into a black enamel. 

Locality. The breislakite lines the small bubbles found 
in the lava of Scalla, where it is accompanied by muriate of 
copper, pseudo-nepheline, and some small yellowish-white 
•undetermined crystals. It is also found in cavities in the la- 
va <^ Olebano, near PoKZUoli., and is there distinguished by 
Its reddish-yellow colour. 

Wollaston alone has analyzed this mineral ; according to 
liim, and our own observations, it consists of silez, alumine^ 
and a little iron. 

HUMBOLDTILHITE.* 

fUmboldilite.) 

Specific characters. 

ixeometrical characters. The primitive form is a right 
rectangular prism, with a square base — the plane G being to 
B nearly as 20 to 39. 

Physical characters^ Sp. gr. is 3.104 — it scratches glass^ 
is translucent in mass, transparent in thin laminae — ^has a 
vitreous lustre in some crystals — fracture vit^ebus and con- 
choidal — but die fragments are irregular acuminated pieces. 
The colour is brown, tending slightly to brownish-yellow in 
some crystals. The small splinters have no colour. 

Chemical characters. Pulverised and treated with nitric 
acid, it is converted into a perfect jelly. 

Exposed to heat, the point becomes rounded without 
changing cdor, and preserving its transparency, but before 
a blowpipe, with a strong heat, it melts with effervescence, 
without forming a globule. With boracic acid, before the 
blowpipe, it forms a transparent globule, which becomes 
translucent on cooling, without color. With soda it dis- 

* We hare chosea the word Umboldilite, to «U8tin|fui&h K from Hurobold- 
<ine, (a1s<i in honour of Baron Humboldt,) which last name hag [)een ^iven 
tiy Sig. Rivero, a yonn^ PeruTian, to the stiboxalate of iron» found in Bohc- 
«nia, with strata of bitumioous wood, «t a great depth from the surface. 
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solves whh extreme di^calty, and fotnos a brown Y^aqae 
enamel. With the fhosphoric salts it dissolves with equal 
difficulty, and forms a globQie, translucent under the flame^ 
but changing to a brown opaque enamel on cooling, owing 
to a deposit of silex. 

Varieties. 1. It occurs of the primitive form, (see figure 
188.) 2. Peri-hexahedral. (fig- f89.) 3. Peri^octahedral. 
(fig. 190.) a. The same shortened, (fig* 191*) 4. Peri-do- 
decahedral, (fig. 192.) a. The same shortened, (fig. 193.) 
5. Peri^dioctahedral. (fig. 194.) 



JS9IP 



J9l 




Also cylindrical, and in a translucent vitr^ons mass of a 
greenish yellow color. 

Dimensions. The .crystals of the primitive variety do not 
exceed three millimetres in length, at the base, and one and 
a half in height. The hexagonal variety is larger, having 
a length of fifteen millimetres, and a height of seven. 

Calory brown, inclining, slightly to yellowish, or greenish 
yellow. 

Locality. The humboldite occnrs in aggregate ; viz r 

1. In an aggregate composed of particles of zurlite, yel- 
lowish and amorphous, and of pyroxene, also amorphous, and 
greenish brown, the particles adhering forcibly, and in some 
masses appearing united by fusion. The mass, at times, as- 
sumes the different aspects of porous and fine grained, and 
compact lava. 
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2« In a greenish brown compact rock, which at first sight 
resembles petrosilex, but is, in reality, somewhat similar to 
the aggregate just mentioned, containing imbedded nodules 
of compact lime, of a livid brown color» 

3. In a whitish brown rock, similar to the preceding, con- 
taining fine grains of calc spar. 

4. An aggregate similar to No. 2, into which pyrosiene 
enters as a constituent. 

All these aggregates are found as nodules in the matters 
ejected by early eruptions^ 

The minerals most frequently accompanying this substance 
are fibrous and shining Thompsonite — ^mica, gpinelle, py^ 
roxene and spathic carb. lime. 

According to analysis, it is composed of 

Silex 54.16 containing oxygen 27 9 

Lime 31.67 " " 9 3 

Magnesia 8.83 " " 3 - - - 1 

Alumine .50 
Ox. of iron 2.00 

97.16 

Loss 2.84 



100. 



The formula expressing the chemical composition of this 
new Vesuvian mineral is 3CS^-4-MS^. 

In order to compare the position of the Umboldilite with 
the double silicates of lime and magnesia, which it most 
nearly approaches, thdor formulae are added. 

Umboldilite 3CS*+MS^ 

Melihite 3CS+4MS+fS' 

Common pyroxene CS^+MS* 
Malacoltie 2CS'+MS* 

Common amphibole CS. » + 2MS2 

Characters distinguishing the Umboldilite from other spe* 
cies to which it approonmates hy chemical or geometrical 
characters. 

The omboldilite af^roaches, by its primitive form, the fol* 
lowing : anhydrous sulphate of lime, cryolite, cymophane^ 
peridot, stilbite, dipyre, and analcime. 

The chemical and physical characters show a great difference 
between this and the first two on the list : from cymophane 
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and peridot, it is known, because tliese minerals do not form 
a jelly with acids, and are infusible before the blowpipe ; 
the umboldilite being the reverse in both points. It is dis- 
tinguished from stilbite and analcime by forming jelly with 
acids, which those minerals do not ; — and from dipyre, by its 
chemical composition — ^that mineral containing no magnesia. 
In chemical composition, the umboldilite approaches py- 
roxene, malacolite,* amphibole and meliUte. The power 
of forming jeUy with acids, distinguishes the umboldilite 
from all these species : the facility with which it fuses, and 
its primitive form, distinguish it particularly from the three 
first. Amphibole and grammatite have a different primitive 
form, and are differently affected by the blowpipe. It ap- 
proaches nearest to melilite, but is different as seen by their 
formulae : the latter being 3 C S+4 M S+fS' — ^and the 
oimboldilite having 3 C S>4 M S 3 ' . The mel'dite melts ea- 
sily before the blowpipe, into a bottle green glass, and the um- 
boldilite fuses with difficulty into a colourless glass. Meli- 
litQ has a honey yellow, or brownish red colour, while the 
umboldilite is brown, inclining slightly to yellowish or green- 
ish yellow. 

ZURLITE. 

Specific characters. 

Geometrical Characters. The primitive form, according 
to Ramondini, the discoverer, is a cube ; but according to the 
authors, a rectangular prism of the same dimensions as the 
last. 

Physical Characters. Sp. gr. 2.274. 

It does not scratch glass — is scratched by the knife. The 
surface is rough and dull, of asparagus colour, while the 
raspings have the gray colour of clear pearl. The fracture 
is granular — ^lamellar, the grain fine and dull — ^the lamellae 
very thin and adhering to brown calc spar. 

Chemical Characters. Pulverised and placed in nitric 
acid, it effervesces instantly, and then subsides into a green- 
ish imperfect jelly. 

Before the blowpipe, the greenish splinters, which are the 
least impure, melt by a strong heat, with partial efferves- 
cence, the point changes to a greenish yellow translucent 
enamel, compact when the effervescence is finished, but vesic- 

* In the system of Haiiy, malacolite and pyroxene belong to the same 
species. 
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Hl&r if the fusion is suspended before the effervescence ter*" 
minates. The splinters washed in nitric acid, \* e. free of 
calcareous laminae, melt more easily, and with more effer- 
vescence. 

Varieties. 1. Primitive. 2. Peri-hexahedral. 3. Peri- 
octahedral. 4. Peri-dodecahedral. a. the same shortened. 

Also, cylindrical, and in form of a compact, opaque mass, 
of asparagus colour. 

Dimemions. The largest crystals of the priinitive variety 
are 14 millimetres long, 12 broad, and 7 high. The other 
varieties, particularly the 4th, are 21 by 15. 

Locality is perfectly anaJagous to that of the umboldilite. 

Observations. The crystals of zurlite have generally the* 
appearance of gr6s, or sandstone. The superficies rough 
and granular, of a green colour, more or less dirty. The 
angles of the crystals are more or less rounded, so that the 
prisms pass easily into cylinders. Some crystals occur im- 
bedded in a whitish carb. of lime, which is spread thinly over 
the surface, like a varnish. 

The crystals of zurlite have a heterogeneous structure, and 
appear as if composed of umboldilite, pyroxene, and carb. of 
lime, in mechanical combination, the former predominating 
and giving the primitive form. There are some crystals 
that exhibit, in some spots, particles of pure umboldilite, and 
at others a mixture of the three species. All this shows 
clearly that the zurlite app<ertains to the umboldilite, of which 
it seems a sub-species. 

The zurlite was discovered by Ramondini, who published 
a notice of it in the Neapolitan Encyclopedia. 

Davina. (Davyne.)^ 

Specific characters. 
Geometrical Characters. Primitive form, a regular.exa^' 
hedral. 

The height of the prism is greater than the breadth. 
The natural joints are very visible. 

*' In honor of Sir Humphrej Davy. 
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Auxiliary Characters. Texture laminar — the directiM 
of the laminise parallel to the axis of the prism. Ordinary 
colour is brown ; with pearly or opaline lustre. 

Physical Characters — Sp. gr. 2.25. The lustre is opa- 
line in the transparent crystals, pearly in the opaque. The 
colour is brown in the former, white in the latter. The tex- 
ture is laminar, the laminae being parallel to the axis of the 
prism. The laminae of transparent crystals adhere so closer 
ly to each other, as to give it the appearance of compact tex- 
ture to the naked eye. In the opaque and translucent crys- 
tals the laminae are very apparent, and easily separated. 
The transverse fracture is unequal, — ^vitreous in the trianspa- 
• rent and translucent crystal^ and dull in the opaque. The 
longitudinal fracture is laminar. 

The Dlavina shows double refraction in its laminae. 

Chemical Characters. Pulverised and treated with nitri<^ 
bcid, at the ordinary temperature, it produces a momentary 
effervescetacie, (owing to a small quantity of carfo. of lime, 
mechanically combined with it,) and then subsides into a 
yellowish perfett jelly, rather ceUular» 

Nitric acid in which Davina has been digested, dissolves 
when cold, about 0.50. Before the blowpipe alone it melts 
with effervescence, and is reduced into a white opaline ena- 
mel, somewhat porous. The laminae exposed to the simple 
flame of the lamp, do not lose their transparency, which is 
preserved even at white heat under the blowpipe. When 
pulverised and moistened, so as to be exposed on charcoal to 
the flame of the blowpipe, it melts and forms a cellular 
enamel. With soda^ it dissolves imperfectly, and eventuaUy 
forms a globule of opaque enamel. With boracic acid^ ex- 
posed on platina wire, it forms a limpid colourless globule. 
With the phosphoric salts, in just proportions, it aflbrds a 
milky opaline globule, which is opaque when warm, but 
translucent on cooling. 
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Varieties* 1. Primitive — 
(see fig. 194 bis.) regular hexa- 
hedral prism, of which the 
height is always greater than 
the breadths 2. Annular— 
(fig. 195.) S. Peri-dodeca- 

hedral (fig. 196.) a. the 

same shortened — (fig. 19T.) 

Dimensions. The usual size 
of these prisms is 8 millimetres 
in length, by 4 in width ; they 
do occur 15 by 10 — and the 
largest even 30 by 20. Colour 
is brown. It is found tran^a- 
rent, translucent and opaque: 
and with pearly or opaline lus- 
tre. 

Locality. It occurs in a 
rock analogous to that in which 
the Umboldilite and zurlite are 
Ibund. These, however, very' 
rarely occur with Davina. 
The crystals usually accompa- 
nying Davina, are WoUastouite^ 
Garnets, calcareous spar, pu- 
mice, black spinelle and rnica^. 
Distinguishing Characters, It approaches nearly to 
Nepheline, by its crystalline form, by its action under heat, 
and with acids, but has characters so marked as to distinguish 
it at first sight. 

Comparison of the characters of the two minerals. 




Davina, 

Primitive form, regular, 
hexahedral, the height of the 
prism greater than the width. 

The natural joints, espe- 
cially those parallel to the la- 
teral faces of the hexahedral, 
are very apparent. 

The prisms of the seconda-* 
ry form are less long than 
broad. 

VOL, XI. — NO. 2n, 



Nejfheline. 

Primitive form, regular, 
hexahedral, the height of the 
prism less than the width. 

The natural joints are 
scarcely apparent, and only 
seen by aid of a strong light. 

The prisms of the second- 
ary form are less broad thaa 
long. 
33 
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The crystals are more dull The crystals are always 

on the superficies, and have splendent, 
an opaline lustre. 

The longitudinal fracture The fracture is vitreous,. 

IS laminar, the transverse is conchoidal, and a little splen- 

tinequsd and vitreous^ dent in all directions. 

Nitric acid takes up 50 in Nitric acid takes up the 

the 100. smallest possible quantity .^ 

Sp. gr. 2.3. Sp. gr. 3.27. 

^ith phosphoric salts, in In the same salts yields a 

just proportions, before the pearl of transparent glass, 

blowpipe, gives a milky, which Becomes opaline on 

opaque globule. cooling. 

With soda it melts imper- w — into a glass with- 

fectly into an opaque enamel, out colour. 

iPinally, the chemical composition is totally different. It 
Is known from the meiotype of Ha«y, because its natural joints 
exhibit the rectangular hexahedral, while the mezotype has 
the straight conchoidal prism. The fracture of the Davina 
is laminar, while that of the mezotype is vitreous — the former 
scratches glass, the latter carb. lime. 

It differs from the Thompsonite and pseudo-Nepheline. 
The form of the Thompsonite is derived from the straight 
rectangular prism ; that of the Davina from the regular hexa- 
dral. The latter scratches glass, the former fluate of lime. 
The laminae of Thompsonite lose their transparency before 
the flame of a lamp, while tlie Davina does not lose it even at 
a much higher temperature. 

Pseudo-Nepheline approaches much nearer to Davina 
than to Nepheline, by its primitive form, by the disposition of 
the natural joints on the base of the prism, and by its power 
of forming jelly with acids. There are also the following 
distinctive characters. The sp. gr. of Davina is 2.03; that 
of pseudo-Nepheline is 2. ! 8. Before the blowpipe, the latter 
melts with extreme difficulty, the former very easily. Nitric 
acid takes up 50 of the Davina — not i part of that quantity of 
pseudo-Nepheline. By the external aspect and usual size of 
the crystals, they are easily distinguished — ^the pseudo-Nephe- 
line having an ordinary lustre,' while the Davina is pearly or 
opaline. The structure of the latter is always lamellar, while 
the other is only occasionally so in some crystals. Finally 
their chemical composition is entirely different* 
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TThe Davina, according to analysis, has in the 100 pans 

Sifex 42.91 containing oxygen 21.58 7 

Alumine 33.28 " " 15.54 5 

Lime 12.02 *« '' 3-37 1 

Iron 01.25 

Water 07.43 *' « 6,55 2 

Loss 03.11 



100. 



The formula should then be CS*+5AS-|-2aq : i. e. one 
atom of bisilicate of Ittne, five of silicate of alumine — due* 
of water. The species to which it is nearest allied are ad- 
ded, with their formulae, viz. 

Zeolite of Borkhult,=CS«+3AS. 

Prehnite of Konfolite, = CSH2AS. 

Cavolinite ? 

This species was first offered to our consideration, as a sub 
species of Davina, and as such was placed in the series of Ve- 
suvian specimens in our collection. But in submitting some 
crystals of Davina to analysis, some of these were employed, 
and yielded a dif&rent result, having potash as a constituent. 
This led to a minute examination of the supposed sub species, 
which is now to be considered a species entirely distinct from 
Davina. The - authors publish this species as somewhat 
doubtful, not having opportunities to pursue their investiga- 
tion, before their work appeared from the press. The name 
is given in honor of Philipo Cavolini, a Neapolitan natural- 
ist, well known. 

Specific characters. 

Geometrical characters. Primitive form is a regular hexa- 
hedral ; the height of prism less than the breadth. The 
prism divides with extreme facility, parallel to the axis, but 
the cleavages are very indistinct, and tlie mechanical division 
very difficult. 

Physical characters. It scratches glass. The crystals 
are always opaque and white : the lustre pearly or silky. 
Longitudinal fracture fibrous, lamellar, silky. Transverse 
fracture rough and unequal. Sp. gr. 2.15. 

Chemical characters. When pulverised and treated with 
nitric, or idio-cloric acid, it is converted into a perfect jelly^ 
fvithout color. Before the blott^jdpe it fuses easily, with 

* So reads the translation^ and we have not the original. — £4- 



Digitized by VjOOQ IC 



2[60 Account of some new Vesmian MineraCsr^ 

effervescence, and forin« a globule of white enamel, with tbe^ 
aspect of porcelain- With the nitrate of cobalt it acquires a 
Hiost beautiful azure. With phosphoru&y in proper propor- 
tions, it gives a milky button, which remains opaque ; but 
when the phosphorus is in excess, the button is transparent 
when< warm, but opaque when cool. 

Varieties^. 1. Primitive. 2. Annular. 3. Peri-dode- 
cahedral. 4. Emarginate. {fig. 198.) 5. The same short- 
ened, (fig. 199.) 6. Pyramidal, {fig. 200.) 7- The same 
shortened. {f\^. 201.) 



Cwcluui^ 



CriMamU 




Dinienstons. The crystals are usually larger than those or 
Davina, biit those of the primitive and annular varieties are 
small, passing into microscopic. 

Locality, The Cavolinite occurs, 1st. In the interior oT 
calcareous balls, accompanied by garnets, idocrase, mica, 
and granular pyroxene, which lines the cavity of the geode. 
2d. In the centre of kidney-form aggregates, composed of 
calcareous grains and mica, tenaciously adhering. 3d« 
In a pyroxenic bomb, with pumice, crystals of pyroxene, and 
vitrified substances. 4th. In a fine grained trachyte. 

Observations, The analysis of the Cavolinite, as weU as^ 
its action before the blowpipe, leads to the presumption that 
this new species is a double silicate of alumina and potash^ 
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and that it differs from all silicates of these bases, in having 
a larger proportion of alumine, and less of silex. The for- 
mula presenting its composition, is A*S-f KS. This will be 
verified by chemical examination. 

Distinguishing characters. The structmre, aspect of the 
crystals, and chemical composition, distinguish Cavolinite 
from Davina, Nepheline, and pinite, with which it has the 
primitive form in common. 

The primitive form, its power of forming jelly with acids, 
and its chemical composition, distinguish it from scapolite, 
wernerite, spodumene, and prehnite. 

It is distinguished from the mesotype of HaUy, which has 
a vitreous fracture ; by having its fracture fihrous-lamellar, 
or silky, and by its containing potash, which the mesotype 
does not. 

It is known from apophylite, by its forming jelly with 
actds, and melting only before the blowpipe ; whereas that 
mineral dissolves in acids and before the blowpipe both. 
The Cavolinite has a regular hexahedral for its primitive 
form, the other, a right rectangular prism. Finally, the 
chemical composition of the two differs entirely. 

Christianite. 

Specific characters. 

Geometrical characters. The primitive form is an oblique 
rectangular prism, in which the inclination of base P (kg. 
202) to the face M is 94°, and to the opposite, 86o. The 
natural cleavages parallel to M very distinct ; those par- 
allel to P, not visible. 

Physical characters. Sp. gr. 2.77. It is scratched by 
quartz. The crystals have an ordinary lustre, but are mostly 
dull on the superficies, or incrusted with a yellowish [brown 
varnish of pumice. The transverse fracture is vitreous, tend- 
ing to conchoidal : the longitudinal is lamellar. The frag- 
ments are laminar, angular and irregular. The laminse 
possess double refraction. 

Chemical Characters. The Acicular fragments held for 
20 minutes in the flame of the blowpipe, do not melt. 
The point most exposed becomes opaline, but resumes its 
ordinary aspect on cooling. With phosphorus, it yields a 
button of brownish glass, which becomes opaline when cool. 
With soda it fuses imperfectly, producing an opaque globule 
t)f enamel. With borax it affords a brown, globular, opaque 
button, translucent at the edges. With nitrate of cobalt the 
mass becoipes brown, tending to blueish : but the edges ex- 
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posed to a strong heat, acquire a beautiful blue colour, witb^ 
out melting* 

When pulverised and exposed, in a platina crucible, to red 
heat there is no loss. 

The sitlphuric, nitric, or idiocloric acids partially dissolve it, 
and the sohition gives with ammonia, a precipitate, which 
with cobalt before the blowpipe, becomes blue. The liquid 
deprived of the precipitate, gives with oxaUc acid, a precipi- 
tate of brown colour. 

Sulphuric acid acts in a singular way on the Christianite, 
altering very considerably the bulk, and converting it into an 
imperfect vesicular jelly. To obtain this result, it should be 
finely pulverised and washed in sul. acid, with its own 
weight of water. 

Varieties. 1. Quadri-decimal — (fig. 203)* 2. Octo- 
decimal — (fig. 204.) 3. Regular dodecahedral — (fig. 205.) 
a. Dodecahedral elongated — (fig. 206.) 4. Dioctahe- 

dral — (fig. 207.) 5. Dieci-sesdecimal (fig. 208.) 6. 

Blunted— (fig. 209.) 7. Defective— (fig. 210.U 8. Bis- 
duodecimal — (fig. 211. )t 9. Hexahedral — (Christianite.^) 




* For this figure, gee the preceding group, p. 260. 
t For these figures, see the iuceeeding group, p. 2^: 
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Dimensions. The large crystals are 30 millimetres in 
length, 22 in breadth, and the same in thickness. Still it is 
difficult to measure them, as they are mostly broken at the 
angles, imbedded in the matrix, or covered widi pumice^ 

Colours, Brown, yellow and reddish. It occurs trans^ 
parent, translucent, and opaque* 

Position, It is found in small geodes of granitoid aggre* 
gates, composed principally of pyroxene and mica. Most of 
these aggregate!^ have their interior full, or studded with crys^ 
tals of other substances, passing into enamel, pumice, scoria?, 
or obsidian. Among these volcanic substances are found 
crystals of Christianite, sometimes perfect, or split, or broken 
— semi-fused externally, or covered with a coating of pumice 
or enamel. The aggregates of this nature are mostly uni« 
form or globular, and are found in the matters ejected at 
different eruptions— -especially in beds of volcanic sand or 
ashes. 

The crystals most frequently accompanying this mineral, 
are pyroxene and mica — more rarely hornblende, hajkyne, ido- 
crase, and meionite. These are found in the same geode 
intimately grouped with it — ^penetrating its crystals, or being 
penetrated by them. 

This mineral is found in the current of lava at Pdllena, 
especially the hexahedral variety, which is accompanied by 
phosphate of lime, melilite, mica and quartz. 

Distinguishing Characters. Its form being derived from 
the the oblique rectangular prism, distinguishes it from 
phosphate of lime, the form of which is derived, from the regu- 
lar hexahedral. It dissolves partially, the phosphate entirely 
in nitric acid. Sp. gr. is 2.77 — 2.92 ; that of the phosphate 
is 3.0 — 3.2. 

The topaz, peridot and chondrodite are infusible, like 
the Christianite, bat the topaz scratches quartz, which in it$ 
turn scratches Christianite. The sp. gr. of topaz, is 3.50. 
— that of Christianite 2.9. The form of peridot is a straight 
rectangular prism ; that of Christianite an oblique rectangular 
prism. ' The sp. gr. of peridot is 3.4. The chondrodite has 
the oblique rectangular prism for its primitive form, as has the 
Christianite ; but in this the latelral face is to the base as 94<^ 
to 860 — ^the chondrodite is 112o 12' and 67© 48'. Nitric 
acid has no power on chondrodite, but dissolves a portion of 
Christianite. The colour of Christianite is rarely yellow*— 
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that of chondrodite is yellow, or brownish yellow. Fiaally, 
the infusibility of Christianite distinguishes it from all zeo- 
lites, from Nepheline, felspar and amphigene. 

BlOTINA. 

This was at first confounded with the last mentioned min^ 
eral, and is separated from the conviction that its figure can- 
not be derived from the primitive form of that mineral. It is an- 
nounced as new to draw the attention of mineralogists to it, 
and to the series of Vesuvian crystals which belong to this 
species, and which distinguishes it from all hitherto found on 
this volcano, by its limpidity and splendour — ^by its infusibili- 
ty, and by its system of crystalization. The name is propo- 
sed in honour of Biot, a distinguished French naturalist, 
well known for his attainments in the physical sciences. 
Specific characters. 

Geometrical Characters, The primitive form is an ob- 
tuse rhomboid — {fig. 212.) The angle of P with P' is 94<5, 
and that of P and the opposite face is 86^. The other an- 
gles are II40 20' and 66^ 40'. The face AE is rather lar- 
ger than AE'. 

Physical Characters, Sp. gr. 3.11. It scratches glass 
— lustre very vivid — fracture vitreous, tending to conchoi- 
dal. Fragments angular and irregular. All the crystals 
possess double refraction, as was verified by Mr. Biot at 
Naples. 

Chemical Characters, The acicular fragments held for a 
long time in the flame of the blowpipe were unaltered. Ni- 
tric acid partially dissolves it without forming a jelly. 

Varieties, 1.. Bis-marginate — (fig. 213.) 2. Tri-tetra- 
hedral — (fig. 214.) 3. Sei-duodecimal — {dg. 215.) 4. 
Octo-duodecimal — (fig. 216.) 5. Octo-sesdecimal-— (fig. 
217.) 6. Amphi-hexahedral — (fig. 218.) 7. Amphi-octa- 
l>edral— (fig. 219.) 8. Quadri-duodecimal— (fig. 220.) 
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Colours. Topax-yellow, brown, and colourless. It i» 
found limpid and transparent. 

Dimensions, The largest crystals hitherto found do not 
ordinarily exceed six millimetres in diameter. One crystal 
of the fourth variety has 12 millimetres length, 8 breadth^ 
and 6 thickness. 

Position. Granitoid aggregates of pyroxene and micsr 
usually contain Biotina mixed with its fragments. These ag- 
gregates are not firm, and are found in the matters ejected 
in different eruptions. The crystsds are distinguished iromp 
those accompanying them, by their superior splendour. 

Dtstinffttiahing Characters. It is easily distinguished 
froto those crystals which have the same pYimitlve form, as- 
carb. lime, carb. of barytes^ carb. of strontian, quartz and 
chiabasie, since the three first species are scratched by bio- 
tina, and effervesce with acids, quartz scratches it, and the 
chabasie fuses before the blowpipe, which biotina does not. 

Deriving its form from the obtuse rhomboid, it is dis- 
iSuguished from the phosphate of Bme, which has the regu- 
lar bexahedral prism. It dissolves in very small pottiony 
while the phosphate of lime dissolves perfectly in acids. 

It is distinguished from peridot and choodrodite by its- 
primitive form, by the development of its secondary form, 
and by its aspect. It is known from^cymophsme, whiclv 
strongly scratches quartz, while this scarcely scratches glass. 
Gymophane has the straight rectangular prism for its primi- 
tive form, wbile Biotina has the rhomb. 
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FouACEous Copper. 

The chimoies constantly burning on the east of the crater 
of Vesuvius have furnished a sublimati(»], composed of 
acicular. and rectangular laminae, some of sudi extreme 
subtility and fragility, that it is scarcely possible to procure 
them entire, since they are broken by the slightest jai*, or even 
agitation of the air. Viewed at an oblique angle, they pre- 
sent the brown colour of shining steel, but seen perpendicu- 
larly, they exhibit a velvet brown. Formed in the iojterior 
of these chimnies, the laminae and their matrices are accompa* 
nied by muriate of soda ; and are often imbedded in this s^lt, 
which takes the green colour of the metaL The qoatrijL if 
usually an aggregate. 

The tiiic](ness of these leaves is about 4 lines, resembling 
similar plates of gold or silver, but are much more frangible. 
They dissolve quickly in nitric acid, without a residuum, 
imparting a beautiful green colour, which is changed to m^ 
digo blue by the addition of ammonia ; a certain indication 
of copper. An exact analysis of the sublimation has noit 
yet been made« 

It appears probable that this metallic sublimation is noc 
produced by heat solely, but is favoured by an acid, whidi 
renders the metal fragile. It is so iatimately combined witl^ 
muriate of soda, as not to be freed from it by washings with 
/distilled water. Still it may be doubted if either the mor^t 
or the arsenical acid is concerned in its formation. The 
lauthors will institute experiments to ascertain that point. 
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Art. IX. — An arrangement of the genera of Bairaciaw 
Animals, with a description of the more remarkable spe- 
cies ; including a Monograph of the Doubtful Reptilsr. 
By D. H. Barnes, A. M., Recording Secretary of the 
New- York Lyceum* 

(Read before the Lyceum, Jnly, 1825.) 

The distribution of the class Amphibia, or Reptils, int^ 
four orders, afibrds a fair example of the exact method of 
modern science. A tortoise, a lizard, a snake, and a frog, 
are objects faipiliar to all ; and these animals being assumed 
as the types of the orders, give a natural clue to guide us in 
our investigations. It is in this department thattlie chief la- 
bor remains to b«^ done, in order to illustrate the natural pro- 
ductions of ihe Western Continent. Our reptils are nume- 
rous, and some of them are peculiarly interesting. We 
have, in onr waters and marshes, nearly all of that singular 
family, which have been supposed to possess a double set of 
respirator^' organs. Most of these have latefy been subject- 
ed to the strictest scrutiny ; and to bring together the scat- 
tered rays of light, and give a clear view of the subject, i& 
the principal design of this paper. It was written for the 
purpose of fixing the author's own views of an obscure and 
intricate subject, and it is published with the hope that it may 
be useful to others. A catalogue even of the synon3^ms can- 
not be unacceptable ; for, if properly arranged, it will f^ 
cilitate the labor of future inquirers^ 

REPTILS. 

Order 1. — Chelonian. 
Characters. Four legs, a tail and shelL 
Examples, Tortoises and Turtles. 

Order 2. — Saurian- 
Characters* Four legs, a tail and scales- 
Examples. Lizards and Crocodiles. 

Order 3. — Ophidian- 
Characters, No legs, a tail and scales* 
Examples, Serpents. , 

Order 4. — Batracian- 
Characters, Legs, but no scales or shell* 
Escoipples, Frogs and Salamanders* 
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Methodical Table of the Fourth Order, 
BATRACIANS. 
First Division. — 

Nostrils, but no spiracles. 

* Branchia and tail decidvjous. 

(a) No teeth in either jaw. 

1 Genus. — ^Bufo. 

2 Genus. — ^Pipa. 

(b) Teeth in the upper jaw. 

3 Genus. — Hyla. 

4 Genus. — Rana. 

* * Sranchia deciduals, tail persistent^ 

(c) Teeth in both jaws. 

5 Genus. — Salamandra. 

Second Division. — 

Nostrils and spiracles. 

* * * Branchial opercula and tail persistent, 

6 Genus. — Menopoma. 

7 Genus. — Amphiuma. 

* * * * Branchue and tail persistent. 

(a) Opercula subdivided. 

8 Genus. — Siren. 

§ Divisions simple. 
Species. — S. Striata.* 
<^ § Divisions compound. 
Species. — S. Lacertina. 

(b) Branchiae compound and fimbriated. 

9 Genus. — Proteus, 

* Since this paper was read, the Annals of Philosophy for September, hare 
been received, in which the name Pseudobranchu» is proposed, by Mr. Gray, 
as a genus to include this species. The adoption of a new name in this case, 
does not appear to serve any useful purpose. 

Addditional note commnniea^ed hy the author ^ Aug, 15, 1826. 
The delay in the printing of this paper, has given the author ao oppor- 
tunity of annauncing, in this place, the discovery of another new species 
or SIREN, by Capt. LE CONTE. It belongs to this section, and is caUed 
by Its discoverer Siren Intermedia. In its color it resembles the Lacer- 
Una, and in its gills, the Striata; but it has peculiar characters of its own, 
which will be explained at length in a paper soon to be published in the 
Annals of the Lyceum. Length about one foot, inhabits the Southern states 
in large numbers. Specimens are preserved in the Cabinet of the Lyceum. 
Fig. Annals of the Lyceum, Vol. 2, fig. 1. 
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Remarks an the preceding table. 

In this arrangement it will be perceived that the dims- 
ions depend on the presence or the absence of spiracles and 
tail. The Jirst six genera agree ib having four toes on the 
fore feet, and Jive on the hind feet. The last four agree in 
having nostrils and spiracles^ or openings through the sides 
of the neck, like the gills of fishes. All, except the eighth 
genus, agree in having ybur legs, and divided toes, generally 
without claws. The Jirst five have gills in their young state ; 
and the gill-openings entirely closed, in their adult state. 
The sixth and seventh, have the gill-openings permanent, 
and covered by a simple, entire flap. The eighth Genus (§) 
has the operculum trilobate, and each lobe entire. The 
eighth genus (^<§) has the operculum trilobate and each lobe 
divided into small parts, from five to ten in number, which 
lie parallel to each other. The ninth genus has the branchiae 
liu*ge, projecting, subdivided, and ramified into numerous 
capillary processes. AH, or nearly all, of this family of rep- 
tils, have teeth in the palate ; the use of which is to triturate 
their food while the mouth is closed ; ibr, while the mouth is 
open, they are unable to breathe, and presently die, if they 
are prevented from closing their jaws. They all agree in 
being naked, that is, externally unarmed with scales, crust, 
or shell. They all appear to be innocent while aUve, and 
innoxious as food. 

We procede to the description of genera and remarkable 
species in the order above wi itten. 

BATRACIANS.* 
First division. — Nostrils, but no spiracles. 
♦ Branchia and tail deciduous. 
(a) No teeth in either jaw. 
1 GENUS.— BUFO. ToAr>. 
Body warty and thick. 
Legs four, short and clumsy. 
Toes four before, separate and pointed. 
" five behind, palmate or semi-palmate, 
and sometimes, the rudiment of a sixth. 
Figures. Daudin. Ran. p. 71. Rept. 8. p. 137. 
Synonyms. Rana bufo. lAnn. 

Le Crapaud. Lacepede* 

* From HoTfMxos, A FBOO, animals like frogt^, 



Digitized by VjOOQ IC 



&ames on Batradan Animals and doubtful Reptils. Hi 

DESCRIPTION AND HABITS. . 

Toads produce eggs in a long double chain. They are 
hatched and continue in water during the tadpole state. — 
They inhabit dark and^amp places. They feed on insects 
and fetid plants. They frequently assume different shades, 
of color, in a short space of time. They seize their prey with 
a motion so quick as to be almost imperceptible. They 
climb soft and rough surfaces with facility. They leap com- 
monly, tho with much less agility than frogs; and they 
crawl only where leaping is impracticable. Tho their 
' warty and hideous appearance generally excites disgust, from 
the idea of their being poisonous, yet they are perfectly inno- 
cent, and in some countries are used for food. (Daudin.) — 
They live to a very great age, and have been known to fre- 
quent the same place for nearly forty years. Most authors , 
agree that credit is to be given to the accounts of their being 
found inclosed in wood, mortar, and even rocks. 

REMARKABLE SPECIT!:S. 

Rana Marina. Gmel. Fig. Daudin 37. This is the largest 
known species. Length 8-10 inches without the legs. 
Rana Cormita. Homed Frog.* 

Head and throat very large, with a large conical tubercle 
over each eye. Daud. 38. Seba 1. 72. 1. 2. This toad is of a 
hideous and deformed aspect. The mouth opens to half the 
length of the body. The body is covered with sharp spines, 
and striped and speckled, with yellow, gray, brown, and 
pearly. 

Rana Margariiifera. This toad has, behind each eye,, 
a crest which is stiff, curved and elevated. 
Daud. 33. Seba 1. 71. 6. 7. 
Remark. The generic name of all the preceding should. 
be changed to Bufo ; they would then stand correctly thus^ 
Bujfo marinus. 
Bufo cornutus. 
Bulb raargaritiferus, etc. 

2 GENUS.— PIPA.t Surinam toad. 
Body, of the female, with cells on the back. 
Legs four, of a moderate length. 
Toes, four before, and each subdivided into four small partSr^ 

*L five behind, broadly webbed or palmate. 

» The reptil of our western country, called Horntd Frog, is a Saurian, 
described by Dr. Harlan under the genus Agama. 
t From j9«pare, to cluck as a hen. 
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Figures. Brewster's Encyclopedia, pi. 298, fig. 21 4 
Shaw's Zoology, Vok 3, pi. 31. 
Seba's Mus. 1. p. 121, t. 77 f. 1—4. 
Stewart's Elements, ^ 5. f. 2. 
Synonyms. Rana Pipa. Linn. 

Bufo dorsiger. Daud. and Brewster* s Encyc* 
Rana sen Bufo Surinamensisi aliorvm*, 
Pipa4 Laurenti and Merremi 

DESCRIPTION AND HABITS. 

Body flattened horizontally ; head large and triangular ; 
110 tongue 1 (CuviER.) eyes small, and placed near the edge of 
the upper jaw ; toes, of the fore feet, divided into four small 
toes, and these again subdivided. . Inhabits Surinam, in ob-* 
scure places under houses. When the eggs are laid, the male 
collects the mass, and, with his paws, spreads it over the 
back of the female. The eggs are received into little cells 
or openings in the back of the female, and then fecundated, 
and closed up by the male. The female betakes herself to 
the water. The eggs are hatched and pass the tadpole state 
in the cells, emerging perfect animals after a period of 
twelve weeks ; during which time, the female remains in the 
water, and at the end of it she returns to land. She is said 
to produce young once only, but at that time she may bear 
seventy-five, whidi are all hatched within the space of five 
days. The natural deformity of this animal is rendered still 
more disgusting by the swelling and opening of the cells on 
the back. Th^se cells present to our view one of the most 
remarkable instances of animal economy yet known. The 
throat of the male is furnished with a large, bony, triangular 
box, with a movable and bony apparatus for closing the bron- 
chiae. The animal is described like the Siren lacertina^ and 
the axolotl as having small claws ; but Cuvier says of the 
latter, " Les doigts se terminent comme ceux de la sir^'ne 
par des phalanges plus pointues, mais aussi sans angles" 
Humboldt's Voyage, 1. 112. I believe that the whole fami- 
ly are destitute of proper nails j tho the phalanges are pointed, 
hard, and frequently of a darker color than the other parts. 
Length of a full grown male, 7 inches. 
" of a female somewhat less. 

Of this very remarkable genus, the above is the only 
known species. 
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(b) Teeth In the upper jaw. 
« GENUS.— HYLA.* Tree frog, or Tree toad. 

Legs four. 

Teeth, one row in the upp^ir jaw. 

Body tapering, skin viscous. . 

Toes before four, and behind five, all furnished 
with lenticular tubercles beneath. Toes x>f the hind feet 
semi-palmate. 

Figures. B. Encyc. 298. fig. 19. Daudin, saepe. 
Synonyms. Hyla. Laurenti. 

Rana arborea. Ldmh. Calamita. Schneider, 

Ranunculus viridis. Ray. Rana tinctoria. Shaw^ 

La Rainette. Lacepede^ 

DESCRIPTION AND HABtTS. 

Body granulated beneath^ assuming various colors, taper- 
ing behind, smooth and viscous, emitting a pungent scent ; 
legs long, toes not properly webbed, furnished beneath with 
a round tubercle to each, by which the animals are enabled 
to adhere to the surface of even the smoothest ^ubstaRces. 
They appear to change their color voluntarily. They live 
oi^ trees, to which they adhere by their tubercles, aided by 
the viscous matter which the toes secrete, and wliich, more 
or less, covers the whole body. It is supposed that they 
have also the power of exhausting the air from under their 
tubercles, and are thus assisted by the pressure of the atmos- 
phere ; for, when viewed through glass, to which they adhere, 
they are seen to have their tubercles flattened. They croak 
much during rainy weather, especially in the fore part of the 
evening. They copulate in April, and the young become 
perfect in August For a particular description of North 
American speciest see Annals of the New- York Lyceum of 
Natural History, vol. 1. p. 278. 

4 GENUS.— RANA. FrDg. 
Body smooth. 

Legs longer than the body. 
Toes before, four, slender, cartilaginous, clawless. 

" behind, five, palmate. 
Teeth, one row in the upper jaw. 

* From dXv, a wood or grove. 

t By Capt. Joha Le Coatc, of the U. S. Corps of Eoj^ineftrt. 

Vol. XI. — NO. 2. 35 
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Figures. Daudin. Ran. p. 45. Rep. p. 87. 
LatreiUe,p. 136. 
DumeriL ZooL p.- 91. 
Schneider. Hist Amplw p. 1 1 1. 
Synonyms. Rana of authors. 

Grenouille. French. 
Frosch. German. 

DESCRIPTION AND HAHrTS* 

Body smooth and somewhat slimy. I^egs long and atfa- 
letic. Skin commonly of various colors. Frogs are very ac- 
tive animals, either on land or in water. They leap when 
pursued or disturbed, and if near the water they dive. Whea 
caught by the hand, tliey forcibly emit their urine, which is 
fetid and offensive. They produce their eggs in a large mass y 
breed in the water ; and the young become perfect, in about 
two months. After a rsdn, they frequently come abroad in 
great numbers. They feed on worms, spiders, and insects ; 
and even fishes are devoured by the larger species. They 
are eaten abundantly, in various places ; particularly, we are 
told, at Vienna^ where a scarcity of them would be an alarm- 
ing public calamity. They are devoured by serpents, par- 
ticularly by the garter snakes. (Coluber saurita^ et Coin-- 
her stria lu.} 

When they find themselves pursued, they make prodigious 
leaps, and evince great terror ; but when seized, they become 
perfectly quiety and seem insensible of their danger. The 
snake seizes the frog by one of his hind feet, and very grad-- 
ually draws it into his mouth. When he comes to the body, 
if not frustrated in his design by the largeness of his prey, or 
by accident, he draws in that also ; and the other leg, invert- 
ed by the side of the body. When he comes to the fore legs, 
as they are both to be swallowed at once, he is frequently 
compelled to wait a long tiiiie before he ean accomplish his 
purpose. When discovered in this situation, the snake and 
the frog appear, at a little distance, to form but one animal, 
resembling a Siren, with two legs close to the head. If the 
snake is now struck, the frog escapes. When a frog has 
been swallowed, the snake appears very much distended in 
the part where the prey remains, and it is said that the frog 
is sometimes extracted alive. It would seem very remark- 
able that snakes can manage to swallow frogs whose bodies 
are three times the circumference of their own, ' did we not 
know that their mouths and throats are very extensil. 
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Id the openiiig of the spriQg, frogs emerge from their bru- 
mal retreats, and make a most tumultuous aoiie at Q}gbt» 
croaking s0 loud as to be beard a mile off. 

The story of the Windham fre^gs is famous in the Northern 
«nd Eastern states. It is variously iold in prose and verse, 
and is, in substance, as follows. A mill pond was drained 
in the night The frogs disturbed, set up a very loud croak- 
ing, by which the inhabitants were terribly alarmed ; sup- 
posing that the day of final, doom and retribution had arriv- 
ed. Each, in his iKght, fancied that he heard himself called 
by name, and accused of various crimes. Some confessed 
riieir secret sins and begged for mercy. Some promised 
restitution, and others acknowledged their accusations, and 
lamented in despair. All was tumult and terror, until the 
morning revealed the cause. Tlie self-convicted criminals 
became the objects of unceasing ridicule, 

REMARKABLE SPECIES. 

The most remarkable species of frog is the Rana para- 
doxa, or Proteus frog of Surinam, which was supposed to 
turn into a fish, and is recorded by authors as having a tail. 
T^his is now well understood to be a mistake. The tadpole 
i& enormously large in proportion to the fully developed 
animal, being ^ght inches long and three and a half inches 
broad, while the frog is but three inches long, and one inch 
broad. 

Figures. Of the animal nearly perfect, 

Brewster's Encyc. 298 f. 20. 

Of the tadpole 295 f 17. 

Seba 1. 78. 

Daud. Gren. 22 and 23. 

This frog is called, by the inhabitants of Surinam, JaJcie, 
Rana taurina, Ctwier, Rana pipiens, Daud. The Ameri- 
can Bull frog is one of the largest species yet discovered. 

Catesby, 2. 71- 

Daud. 18. 

In the four genera just recited, the eggs are fecundated 
by the male, after their emission from the body of the female. 

HYBERNATIOK* 

* All the animals of the genera now enumerated, which live in 
the cold or temperate parts of the earth, appear to have simi- 
lar habits of hybernation. They retire to the water, or to 
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die mnd, or enter into holes and crevices, and therer pass' tbe 
winter in a torpid state. In thi& state they appear to rem^da 
stationary, needing neither food nor air, and neither increas- 
ing nor diminishing in size. They have been dug out of the 
earth in situations where they must have been confined &r 
years,^ and perhaps for ages, 

• • BranchUs deddwmsy tail persisienU 
(c) Teeth in both jaws. 

5 GENUS*— SALAMANDRA, salahander^ 

Body long and tailed. 
Legs four, rather short. 

Toes, four anterior, five posterior, without claws«. 
Skin smooth and scaleTess. 
Figures. Sonnini and Latreille Saepe. 
Synonyms. Lacerta Salamandra. lAnn. 
Triton. Laurenti, 
Water Newts. Water Lizards. EvetsorBbbets.- 

Salamanders have a lengthened body,, fimr feet and a long: 
tail. They resemble lizards, and were so arranged by Ldnne^ 
but they have aU the characters of Batracians : head iat>- 
tened ; ear concealed under the skin ; jaws furnished with 
numerous small teedi, and teeth in the palate ; skeleton with 
movable rudiments of ribs. They respire by gills when 
young : in their mature state the gilk are obliterated, and 
they respire by lungs, like frogs. They are all spawned in 
fresh water, but a part of them usually live on land. Hence 
they are divided into two great families, as follows : 

1. LAND SALAMANDERS.— SALAMANDR^. Laurentu 

These animak have a flattened fin-tail when young, and 
they then reside in the water. In mature age, they resid« 
principally on land, and have a round tail. They are pro- 
duced alive, the eggs having been fecundated in the body of 
the female, by means of a milky fluid emitted into the water. 
When the tadpole drops his gills and fin-tail^ he leaves th« 
water, and becomes a land animal. The land salamander 
gives rise to the fable of living in fire, because when he is 
placed in it, he exudes a milky juice, which for a short time 
resists its action. What is more remarkable, is the opposite 
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i|uriity of being able to resist cold, and to revive, after hav- 
ing been for a long'while pressed under the ice« 

2. WATER SALAMANDERS.— TRITONS. Laurentu 

. These have, permanently, a verticaUy compressed tail* 
Yhe male, during the pairing time, in the spring, has a crest 
and other ornaments, by which he is eminently distinguished. 
Several water salamanders have, of late, been described 
by diflerent authors, under various other names. The 
cause of the ri^take seems to be, that the animals were im- 
mature, not liOTing dropped the deciduous organs. Under 
this description may perhaps be classed the following animals^ 
which are believed to be, 

Water Salamanders* not fully evolved. 

3ir€ne opercuUe, Palisot de Bauvois, 

Am. Phil. Society's Transactions, vol. 4. 

Quadruped Siren of Barton. (CuviER.) 

Proteus Neo-Ceesariensis of Prof. Crreen, 

Jour. Acad. Nat. Sci. Philadelphia, vol. 1, p. 407. 

Several other reptils have been supposed to belong here, 
which are now described as mature animals, for reasons giv- 
en under the genus Proteus. 

REMARKABLE SPECIES. 

The species of this genus are very numerous in our coun- 
try ; so much so that it may be called the native region of 
Salamanders. If time and circumstances permit, a mono- 
graph of this genus may be expected hereafter. In the 
mean time the following remarks are submitted to the scien- 
tific readers of this Journal,* on the very remarkable species 
discovered and described by Professor Savi, of Pisa, and by 
him denominatedj 

SaLAMANDRA PERSPICILLATA. 

Bibliotica Italiana No. 65. {Rev. Encyc.) 
This very singular animal is preserved in the Cabinet of 
the Lyceum, having been kindly sent by the discoverer. It 
is not a salamander, as that genus is limited in this paper, 
for it has four toes on the hind feet, ("" palmis plantisque 
tetradactylis^^^ ) contrary to the analogy of all the five pre- 
ceding genera. But this is not all. It has knotty or spi- 

* See ▼ol. 5, page 174. 
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nous protuberances on all sides of the tail, showing a refieoa- 
blance, distant indeed, to the Stellios ; and small scales on 
the body, and a chain-like process down the back : in all, 
such an approach to being armed, that it can hardly be de- 
nominated naked. The general appearance of the animal 
is like that of the salamanders. Body slender, tail long^, 
tongue and teeth like those of the salamander ; top of the 
head with an irregular white spot ; back dark brown ; belly 
white, with dark brown or black spots : under jaw white ; 
scales very minute ; a chain-like process down the spine, and 
on the tail, which is also furnished with elevated knotty pro- 
tuberances on all its sides ; head broad ; toes four before, 
four behind. Length three inches, tail half. I should think 
that it might have been made a separate genus. If the char- 
acters of the specimens generally are consonant to this speci- 
men, thf animal ought to be called by a new generic name. 
It might be called Seiranota, from the chaivrwork on the 
hack, and Condylura, from its knotted tail, Seiranota 
condylura, or, reserving Savi's specific name, though an un- 
happy one, because it is indistinct, Seiranota perspicillata. 
Knotty-tailed chain-back. Inhabits the Appenines of Tus- 
cany, and especially at Mugello. Dr. Paulo Savi. 

Second division, — Nostrils and Spiracles. 
♦ * » Branchial opercula and tail persistent. 

6 GENUS.— MENOPOMA. Harlan. 

Legs four, short and strong* 

Toes four before, five behind, all without claws* 

Teeth, two rows above, and one below. 

Figure. Annals of the Lyceum, pi. 17th, vol. 1. 

Synonyms. Protonopsis horrida. Barton, (Le Conte.) 
Salamandra horrida. Barton, 
Salamandra gigantea or maxima. Barton* 
Salamandra Alleganiensis. Michaux* 
Salamandra des Monts Alleganiens. Sonnini and 

Latreille, 
Abranchus AUeghaniensis. Annals, 1. 233. 
Meuopoma AUeghaniensis. Annals, 1. 271. 
Molge gigantea. Merrem. 

Hell-bender. Mud-devil. Ground-puppy. Tweeg. Young 
Alligator. Vulgo. 
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Erroneously supposed to be the same as the Proteus of the 
Lakes, by Dr. MitckilL And also by Cuvier, in his late 
Work on Fossil bones. 

The Triton AUeghaniensis by Daudin. 

The Triton Lateralis by Say, (Notes on Prof, Green'^ 
paper. ) that is, the T. Lateralis is supposed to be the young 
of this animal. They have been shown by Harlan to be dis- 
tinct. 

DESCRIPTION AND HABITS. 

This animal is remarkably thick and chubbed. Legs 
short and strong, with the tw^o outer toes of the hind feet paK 
mated, and the outer edge of the feet fimbriated. Head 
broad ; nostrils prominent ; mouth wide ; body slate co- 
lored, with dark spots, and a dark line passing through the 
eyes ; tail vertically compressed and nearly as long as the 
body. By having the spiracles covered with a simple flap, 
this animal is distinguished from all others of' the family, 
except the Amphiuma ; and from this, by havidg a greater 
number of toes. The number of toes wilT always distin- 
guish this animal from the Proteus of the same waters, 
with which it has so very often been confounded that'^ 
it is nearly impossible for any person ib distinguish them 
by what is found in the books. Even the ablest naturalists 
have been misled, and until the publication of Dr. Harlan's 
paper, these two animals were very generally supposed to be 
the same. One reason of the mistakes so often made is that, 
though frequently seen, the Menopoma is seldom taken ; onf 
account of the terrible aversion that prevails among fisher- 
men against an animal of an uncouth and revolting figure, ta 
which they have given an approbrious name, and which 
they believe to be poisonous. The Menopoma always resides 
in the water, eats flesh, is very voracious, sparing nothing 
which he can devour. He inhabits the Ohio and Alleghany 
rivers, and grows to the length of two feet or more. 

7 GENUS.— AMPHIUMA. Garden. Linn. 

Legs four^ slender and boneless. 

Toes, two before and two behind, without joints or claws^ 

Teeth, two rows above and one below. 

Figures. Annals of the Lyceum, vol. ] . pi. 22. 

Journal of the Academy of N.S. vol, 3. page 5&. 
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Synonyms. Chrysodonta Larvaeformis. MitchilL Med« 
ical Recorder, No, 19. 
Amphiuma means. Linn* Garden^ 
Quadruped Siren. Barton ? (Cuvier.) 
Congo snake* Vulgo. 

DESCRIPTION AND HABtTS. 

dead rather long, tapering, depressed, serpentlike ; moutd 
extending half the length of the lower jaw ; a single row of 
teeth in the lower, and two rows in the upper jaw. The 
points of the teeth are somewhat flattened, and turned back- 
ward, reflecting the golden rays.* The teeth, of the outer 
row of the upper jaw, are attached to the inner surface of the 
jaw, and not inserted^ The inner row divides the roof of the 
mouth into three nearly equal parts, making four ranges or 
files counting across the jaw. This is perhaps what Garden 
meant by saying that it had /our rows of teeth in the upper 
jaw. The upper lip covers the under one, and has the nos- 
trils at its extremity. The general appearance of the ani- 
mal is serpentlike. The legs are very small and placed very 
« far asunder. They have no proper bones, or feet ; and hav- 
ing only a simple division of the extremity without claws, or 
even proper toes, they would seem to be of very little use in 
the economy of this singular • animal. It is found in the 
southern states, particularly those bordering on the Gulf of 
Mexico. It lives in ditches and stagnant waters. It burrows 
in the mud, passes the season of Hybernation below the reach 
of frost. It can live on land. It grows to the length of more 
than three feet. Its color is a dark brown, with a bluish 
tinge on the sides, and the belly rather lighter. Several spe- 
cimens are preserved in Dr. Mitchill's Cabinet, also in the 
Philadelphia Museum, under the name of " Amphiuma 
Means. Garden, ^^ 

Remarks. The two genera of animals last named, agree 
in having openings through the sides of the neck, somewhat 
resembling the gills of fishes. These openings are called 
spiracles, tho the use of them, in the animal economy, is 
not well understood. The spiracles are covered by a simple 
smooth-edged flap, or operculum. The Amphiuma is the 
animal that a German traveller, cited by Rusconi, saw in Lon- 
don, and pronounced to be a four-legged Siren, thence af- 

^ Hence the name given by Dr. Mitchiil, from xp*>v«* ®t «do»f. 
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tt-ming that the Siren was only a larva. Cuvier has answei*- 
ied this objection, in his late work on Fossil bones. 

» • » • Sranchta and tail persistent, 
'(a) Opercula subdivided^ 

B GENUS— SIREN- Liim. 

Body long and serpentine. 
Legs two, anterior. 

§ Divisions of the opercula simple* 

Species.— Siren StaiatA. ic Coiite. 

Toes three, without claws. 

Teeth, none in the jaws. Teeth in the palate ? 
Figure. Annals of the Lyceum, voL 1. pi. 4. 
Synonyms. Pseudobranchus, Gray, Guana. Vulgo* 

Dt^CRIlPTION AND HABITS. 

Color ckisky, with a broad brown stripe on each side, and 
another paler one on each side of the belly ; beneath, speck- 
fed with brownish white; tail compressed, ancipital ; sides 
barked with transverse furrows ; spiracles, three on each 
side, with a fleshy trilobate covering ; the lobes entire and 
naked ; body -covered with u thick mucus. It inhabits the 
mud of swamps, and dc^s not burrow in the ground. It is 
perfectly mute, swims with tolerable agility, but can make 
little if any progress on land. When taken out of the watei* 
it soon expires. It is rarely found. It grows to the length 
of nine inches, and is proved to be mature by being found 
full of ^>awn. It has been compsured with the young of the 
Siren Lacertina of the same length, and found to differ per- 
manently from that species. The S. Lacertina retaining its 
characteristic marks Iroih y^uth to age, cannot be confound-^ 
^ with the present species. Both specimens are preserved 
in the Cabinet of the Lyceum, the gift of Captain Le Contej 
who discovered and described the present species, and from 
whose paper this description is principally taken,* 

§ ^ Divisions of the opercula compound. 

Species. — Siren. Lacertina. Linii* 

Toes,four,f cartilaginous rather than horny, at the point.| 

* See Note At page 269. 
t Cuv. Reg. An. says Jive. 

X See extract from Cuvier, imder the genns Pip<l. 
VOL. XI. — NO. 2. 36 



Digitized by VjOOQ IC 



iS2 Barnes on Satracian ^imaU anddwhtfutRepiiU^ 

Teetb, none in tbe jaws ; in the palale^ nmneroiis, di^pofletf 
in oblong plats en each side. 

Figures. Linne's Dis. on the Siren^ fig. c. (Upsal^ 1766.) 

Stewart's Elements ofNatural History, pi. 5, %. 4.^* 

Brewster's Encyclopedia^ pi. 298, fig.- 24. 

Shaw's Zoology Ampfa. j^. 138. 

Rees's Cyclopedia, art. amphibia^- pi. 6, fig* I. 
Note. Tliis figure has tfoo fierce an* aspect for so harmless^ 
an animal. 

Synonyms. Murcena Siren. €rm. Umn* TurtofCs Linn^ 

Mura^na Siren. StewartU Elements. 

Mud Iguana. Ellis^ Phil, trans, vof. vi. 18$. 

DESCRIPTION AND HABITS. 

*' Body black above, dusky beneath, speckled with yellowish f 
or above dusky, beneath paler, speckledf every where with 
yellowish ; eyes small, bluish ; nostrils placed near the edge of 
the upper lip, small, distant ; jawfr toothless^ furnished with a 
hard black skin. Spiracles, three on each side, near the neck^ 
finear ; the mcerior edge serrate, with a fringed trilobate cov* 
ering ; tail compressed, with a narrow rayless fin above and 
below." (Le Conte.) Tongue free ^ sides marked with trans- 
verse furrows^ imitating ribs.f It inhabits the muddy swamps- 
of South Carolina, and, like the Siren Striata and the Amphi^ 
VMM^ has not been found ifi any other region. It lives prin- 
cipally ^^ in the firm and moist clay*^ or thick mud, and is, at 
times, also found in the water. A fine specimen in ScudderU 
museum has already lived several years in a glass jar of clear 
water, and others an equal length of time in a tub brought 
firom Carolina and presented to Dr. Mitchill. These last, 
when taken from the mud, immediately struggle to return, 
and seem contented only when they are in tifieir native ele- 
ment. It is remarked that when these Sirens are themselves 
€6Bcealed in their retreat, the place of the head and gills %$ 
immediately known^ by the rising of small air bubbles from 
their spiracles. This fact may lead to the determination of 
the question concerning the function o£ these doubtful organs. 
Several respectable naturalists have published diescriptions of 
Sirens having ^^four branchiae, a double row of teeth in each 
jaw," and of their " feeding on serpents, which they hold with* 
their firm and strong teeth ;" but these descriptions are so dif- 
ferent from any thing at present known, that we must con-- 

* SeTeral of these figures appear to be copies of one- origioal. 
t This appears to be the case with all the tailed Eatraciaos, from the Sala- 
Aander to the Proteus. 
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cli\de lliat their authors were greatly misinformed^ or that 
there is yet another species of Siren, unknown to the modern 
naturalists, from which Linne wrote bis description. 

The name Siren is applied to this animal on account of 
its ^* vox cantillans,'^ in allusion to the Greek fable, as re- 
lated in the Odyssee of Homer, Book 12th. Several authors 
affirm that Sirens thrown on the ^onnd break into several 
pieces. The want, or the high value of specimens among 
^is, will probably prevent this fact from being proved or dis- 
proved by actual experiment To me, however, it seems im- 
probable; as the animal is lithe and agil, and the bones are 
iirm. 

It may be useful to know in what state Linne left the his- 
tory of this animal, which has caused so much doubt and dis- 
putation since his time: ^erefore, as the bodk has become 
very scarce, I extract the description endre. On page 371 
of the 12th Edition, in a note at the bottom, he expresses a 
doubt in these words. 

** Siren lacertina an Larva Lacerta ? conf. diss, nostra de 
Sirene, 1766." 
At the end of the 1st volume, under the head of addenda, 
tie says, * 

{395. ad finem pagimie adde.) 
MEANTES. 
Branchiae et pulmones simul. 
Pedes brachiati, unguiculati. 
Siren. Corpus bipedum, caudatum, nudum. 

Pedes brachiati, unguiculati. 
Lacertina. i. Siren, de qua pag« 371. lin. ult. b 
Dissert. Siren. Upsal. 1776. c. fig. 
Habitat in Carolinae paludosis, D, D. Garden inventor* 
Dubius haesi, utrum liaec esset Larva Lacertae cujusdam, 
quam potissimum refert ; an declaratum animal i hoe 
«uadent M anus unguiculatae k vox cantillans, at ulte- 
rius hoc urget inventor speciminibus sesquipedalibus 
missis, cum in tot4 Carolina, nulla sit Lacerta, excepto 
Crocodylo, ultra spithamum loaga. 

This appears to be the amount of the knowledge possessed 
by Linne, and of this even, a part is doubtful ; for it does 
not appear, by the most carefiil observations of the modem 
naturalists, that the animal has a " vox cantillans." The 
idea which produced the generic name is therefore imaginaiy« 
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(b) Opercula jimbriaUd^ 
gr GENUS. — Proteus. Laureniu 

Legs four. Toes clawless. 
Teeth, m both jaws^ smsdl and numerous^ 
Body lengthened, tenninaled by a vertically cominsessefft 
taiL 

SPECIEK. 

I. Proteus Anguinu^. Proteus of Camiola^ 
Toes, three before and two behind. 
Teeth, one row above and one below. 
Sf»racles, three on each side. 
Lengthy thirteen inches, bredth <Mie tncir. 
Figures. Humboldt's- Voyage. Configliachi. Brewster^ 
Encyc. pi. 298, fig. 23. Daud. 99» fig. 1. Rees's Cyclo- 
pedia, art.- Amphibia, pL 6, fig. 2* 
Synonyms. Proteus anguinus. hauretUiy SthneOery 
et aliorum. 
Siren angnina. Shawns Gen. Zbol. Iir. p. 608. 
Hypocthon Laurentii. Merrem. Sys. Amp. p. 188.. 
Serpentine Proteusw Anguine Siren. Anglorum.^ 
Le Protee anguillard. Davdin. 

DT-SCaiPTlON.^ 

Body long and slender, terminated by a vertically com-' 
pressed tail, forming a fin, and rounded at the end ; tongue 
short, thick, adhering within to the lower jaw> but free at 
the point. Head somewhat flattened ; nose lengthened, ob- 
tuse and broad » Fore liegs close to the gills^ and about three- 
fourths of an inch long. Hind legs far back. Skin smooth 
and even. Sides wrinkled transversely. Color pale rose or 
flesh red, sometimes nearfy white. The three pair of rami- 
fied branchial fins of a bright red or scarlet color. Nostrils^ 
small ; eyes very minute, black, and concealed under the in- 
teguments. Car concealed by the skin, as ih the S^alaman- 
ders. Its motions, when out of the water, are slow and lan- 
guid. In its native element it swims with tolerable agility^ 
waving its body in a serpentine direction, like a leech. It 
undergoes three metfunorphoses.* In the two former it is; 
Mind and without feet.t Its note resembles the sound mad^ 

* Hence its name, from the multivcrsant sea-god. 
1 9x€wstcr*s Encyc. 
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by forcing down the piston of a syringe. The skeleton 
shows a general resemblance to that of the Salamanders. 
The vertebers are more, and the false ribs less in number. 
The greatest difference is in the general shape of the strong 
and bony scull. The Proteus anguinns inhabits the Lake 
Sittich, which communicates with the Lake Zirknitz, in Car- 
niola, from which die water retires in summer and returns in ^ 
October, through many under ground passages, which are 
the proper abode of the Proteus. It is a feeble and subter- 
raneous animal, of a pale color, for want of exposure to the 
light. When exposed, it gradually changes to a darker color. 
The Proteus never comes out of his subterranean retreat, ex- 
cept at the inundations. It is said to crawl up on the rocks 
of the caverns, but for what purpose we are not informed. It 
has lately been discovered in the Grotto of Adelsberg, on the 
great road from Triest to Vienna. A specimen, accompanied 
with a beautiful wax cast, was received from the imperial 
cabinet at Vienna, through the Baron Von Lederery and is 
preserved in the Cabinet of the Lyceum, 

The Proteus anguinus, for a long time after its discoveiy, 
was disregarded, or believed to be an immature animal. The 
labors of Sehreibers have fully elucidated the subject, and 
this Proteus is now every where admitted into the systems, 
as a perfect animal, tho it is difficult folly to understand it& 
organization. It was first described by Laurenti, in 176B. 
He included in his genus the axolotl, which, after all the 
doubt and disputation on this subject, will probably prove to 
be the simplest and best mode of arranging these animals. 

2. Proteus Tmterai.is. — Proteus of the Lakes. 

Toes, four anterior, and four posterior, without claws. 
Teeth, 2 rows above > small, sharp, and attached to the 

** 1 row below ) inner surface of the jaw. 
Figures.. American Journal of Science and Arts, vol. vii* 

pi. 2. (colored.) 
Annakof the Lyceum, vol. i. pi. 16. (melior.) 
Figured also by Milbert, as quoted by Cuvier, in his late 

work on Fossil bones. 
Synonyms. Proteus of the Lakes. Dr. MitchilL A.J. S. 

vol. vii. page 63, et seq. 
Salamandra AUeghaniensis (young.) Say* ? 
Triton AUeghaniensis (young.) Daudin 9 
fSjren of Barton ! as quoted by Say and Chray. 
• Sec page 279. 2d paragraph. 
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Triton Lateralis. Say. Long's Expedition^ 1 vol. 5 p. 

Menobranchns Lateralis. Harlan. 

Proteus of the Alleghany river. Dr. MitchilL A. J. S?. 

at supra. 
Siren Lacerdna. Schneider. H. Ampfa. 48* 

DESCRIPTION. 

This Proteus grows to the length of two ieet. (Major Dc« 
LAFIELD.^ Body smooth and without scales, sKiny, soft, 
spotted with black, and pervious with many pores. Tail 
compressed and ancipita), lanceolate, spotted on both sides* 
Head broad, fiat and fleshy, truncate or sub-emarginate be^ 
fore. Eyes small. Nostrils minute, placed in the margin 
of the upper lip. Nose broad and depressed, lips flabby and 
covering the jaws. Tongue broad, entire, free at the point, 
one fourth of an inch. Teeth conic, obtuse, small, rather 
distant, those in the upper jaw less. Mouth opening to the 
verticad line of the eyes. Throat with a duplicature of skin 
beneath. Anal fissure longitudinal. Three ramified md 
firinged branchiae opposed to two branchial apertures, which 
are furnished with cartilaginous tubercles as in fishes ; the up- 
per and lower arch of the branchin adnate to the skin. In 
the Proteus from the AUegbauy River there is a black stripe 
firom the nostrils, passing over the eyes and disappearing be^ 
bind ; but this mark is not found in the Proteus from the 
Lakes. They are, however, of the same species, difiering 
slightly in color. This Proteus inhabits all the great Lakes. 
It is frequently caught at the falls of Onion River, about one 
mile and a half from Burlington, Vt. The most favorable 
season is in the spring, when the water is cold. With hooks 
attached to set lines, five or aix are suiiit;tinies caught in a 
night, though not at all desired by the fishermen ; for diey are 
universaUy beheld with abhorrence ; and scarcely ever , 
touched by the hand, even to disengage them from the hooks. 
When they happen to be inclosed in the nets among fishes, 
they are carefully buried as poisonous ; and when they take 
the hook, they are sometimes beaten and sometimes burned 
to death, before they are detached, by cutting their months 
with a pen knife. It seems that the most favorable ^tuation, 
for the capture of them, is at the lowest fells of small streams 
running into the Lakes ; such as Onion River and the outlet 
of Lake George. In the Western Lakes they may be taken 
with the spear, if the fishermen cab be persuaded to strike 
them; but to this they are generally very much averse. 
.Several specimens were found in the Erie Canal when the 
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(Hid (filing ii^o the Lake was acddentally drained doring 
die present summer, (1825.) 

I have received probable information of another " water 
lizard," which inhabits Lake Champlain, and has been caught 
at the lower falls of Ticonderoga by fishing, with a hook, at 
night. The animal is described to me as black, long and 
slender, with four legs and a tail. It is said to be one foot 
and a half long, and without the spots by which the Proteus 
is remarkably distinguished. 

Remarks. The first specific name given to this Proteus 
appears to be that of Mr. Say, who called it lateralis^ in al- 
lusion to the black lateral line. The discoveries already 
made, or made rather before Mr. Say's description was puljK 
Ushed, show that the character from which he derived hif 
name is variable, for it is not found in the Proteus of the 
Lakes, which, in the same paper, he asserts to be the same 
animal. The genus to which Mr. Say assigns this reptil, b 
omitted by most of the modem naturalists, and the honor of 
naming it seems of right to belong to the man who first had 
the sagacity to discover its true affinities to the Proteus an- 
guinus of Camiola. The Proteus lateralis difiers firom the 
Proteus anguinus by having fewer dorsal vertebers, and a 
greater number of false ribs. Cuvier makes the same re* 
mark and comparison between the Proteus anguinus and Sa*-- 
lamanders, as is here made between these two animals. The 
Salamanders, in fact, in this respect, compare pretty exactly 
with the Proteus Lateralis, and the Proteus Mexicanus, or 
the Axolotl. I do not perceive any good reason for making 
a new genus to receive this animal. Dr. Mitchill describes 
him as a Proteus. He is without doubt very closely allied^ 
and yet perfectly distinct from the Axolotl. A careful ex* 
amination of ^ two animals together has been made, and 
the result is entirely satisfactory. Laurenti, the founder of 
the Genus Proteus, included in it the Axolotl, and both Cw- 
vier and Lacepede have called the Mexican reptil a Proteus* 
Against this the reason alledged is that the number of dor^ 
sal vertebers in die American animal is greatly inferior to 
the same in the Austrian animal ; and that the rudiments of 
ribs are an entire series, and also '< somewhat larger and lon- 
ger in the former than in the latter." The number of verte- 
bers is not admitted by Dr. Harlan as a generic distinction 
in the water Salamanders, (Annals of Lyceum li 229,) why 
then should it be insisted on. here ? That author allows a 
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difference of fifteen in this very animal, when die whole, an4 
not the dorsal vertebers only, are enumerated. His words 
are, " from twenty to thirty-five." (Long's Ex, 1 vol. 7th 
page.) How then can the reason exclude a genus, which 
includes a species ? Is it not saying that a part is greater 
than the whole i that the greater does not include the less t 
Again, the same author tells us that " the number of vertebra 
and ri6«, in the aquatic Salamandrae, appears to differ in 
different species.^^ Surely then may not the number be per>- 
mitted to difier in the same genus 9 If not, then there must 
be more genera than species. But it may be answered that 
we permit the caudal vertebers to differ, and insist on the 
dorsal vertebers being the same. This answer cannot be 
satisfactory. For, besides the very remarkable instance of 
the two species of Sloth, viz« the Bradypus tridactylus, witli 
nine cervical vertebers, and the Bradypus didaotylus with se^ 
ven» in which the discrepance of the former, not only with 
its congeneric species, but also with the whole class of the 
Mammalia, is not allowed to form a separate genus ; the num^ 
ber of dorsal vertebers and ribs differs in the Proteus angui- 
nus itself. Marten says the number of dorsal vertebers is 
thirty-one; Harlan says thirty. Schreibers, after dissecting 
more than one hundred, says that the number varies from 
twenty-six to twenty-eighty and that the number of false ribs 
also varies, and that in some specimens there were no ribs at 
all. 

Either Dr. Harlan's concession, or this statement of 
Schreibers, is more than sufficient to class the animal in ques- 
tion in the same genus with the Proteus of Camiola. Can 
it be asserted that any genus, nay, any species of vertebrated 
animals has always and uniformly the same number of joints 
in the back bone f * Has not Dr. Harlan found, even in the 
human subject itself, an occasional difference in this particu- 
lar f But what is the amount of this difference, so much in^ 
sisted on as to induce the author to say that the animal, de^ 
scribed by Dr. Mitchill, " has, in reality, no affinity to the 
Proteus?" The dorsal vertebers of the Proteus, according to 
Schreibers, are 26 or 28. The same bones of the Proteus of 
the Lakes are 19, and the whole difference between them 
is 7 or 9. 

The whole number of the vertebers in the P. Anguinust k 
^6. The whole number of the same bones in the P. Late- 
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V^lis is 54y both according <o Dr. Harlan, and the differ^ 
ence is 2. 

If a dilSerence of two in the neck 'of the sloth, and that, 
contrary to the analogy of the whole class, is not aUowed to 
constitute a different genus, why should a difference of seven 
or nine, or even eleven, in the iack of a Proteus, constitute a 
different genus ? If the tail of the same species may differ 
Jifteen, I see no reason why the back of different species may 
not difier nine. Allow but this, and onr animal comes out 
' triumphantly a Proteus. And such, beyond all doubt, he i&. 
If in any case genera are of use, that use will be found here, 
in grouping together animals that resemble «ach other in the 
following particulars. 

1. Body long, lacertine and scaleless. 

2. Tail vertically compressed, forming a fin. 

3. Four feet with clawless toes. 

4. Interior lungs like frogsf 

5. Exterior gills like fishes. 

^ Three pairs of compound, ramified, fimbriated bran- 
chiae. 

7^ These very remarkable appendages persistent through 
life. 

8. Cattilagitioas arches, and membranous opercula. 

S. Nose elongated, depressed, and very obtuse before. 

10. Jaws furnished with teeth. 

11. Tongue -free at the point only. 

12. Eyes very small, and nearly concealed by the skin« 

13. Ears covered by the<;ommoa integuments. 

14. Nostrils at the extremity of the upper lip. 

15. The remarkably flattened and bony scull.* 

16. The habitation in water, and the meandering motion 
of the body. 

17. The habit of oECcasionally emerging from the water> 
smd climbing the bank or shore. 

.18. The general similarity of the skeleton to that of a 
water salamander, in the vertebers and false ribs^ 

19. Body marited with transverse furrows, imitating ribs. 

"SO. The peculiar form and structure of the branchiae. 

In all these particulars the two animals agree, and these 
particulars are all and more than all those by which Cuvi^ 
describes the Proteus in his Regn6 animal. Omitting all 

* 3«e Cwrier on the fcull of the Proteus. 
VOL. XI. — NO. 2. 37 
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other points of resemblance, the peculiar form and structure 
of the branchiae is abundantly sufficient to show a strong 
** affinity." There are, perhaps, but four animals, in the 
world, that have the like ; and in these the branchiae are so 
remarkably similar that the language used to describe one, 
must almost necessarily be used to describe the ether. If 
the above mentioned similarities will not comprise these ani^ 
mals within the same genus, it will be difficult to show any 
thing that in any case can be called generic, or in other 
words to define a genus. 

The difference between the Austrian and the American 
^limals shall also be fairly stated, for truth is our object* 

The P. Anguinus is a long and slender animal, of a pale 
and delicate color. 

The P. LateraTis is shorter, more robust,, and of a darky 
hardy color. 

The toes of die former are three and two* 
The toes of the latter are four and four. 
The pelvis of the former is attached to the 26th or 26thr 
joint of the back bone. 

The pelvis of the latter is attached to the 19th joint* 
Now give to these differences their full weight in our con- 
sideration, and to what do they amount f The American 
animal is doubtless more robust than the European. He 
needs a stronger body, inasmuch as the waters of the Alleg- 
hany River and the great Lakes are more turbid and tu- 
multuous than the unruffled waters of the subterranean ca- 
verns of Carniola ; for it should be remembered that it is 
only an accidental cause that ever brings the P* Anguinus 
out to the light of day.* Cuvier sajrs that the number of the 
toes ought to form only a specific character. All that re- 
mains then, is the difference in the dorsal vertebers and the 
false ribs, on which the advocates for the new genus 'can de- 
. pend. As to the ribs, tliey di&r so greatly in the P. angui* 
nus itself, that no fair argument can be thence derived ; and 
the hind legs being attached nearer or fartlier fi-omthe fore 
ones, may, without impropriety, be considered as merely a 
specific distinction. I would speak, with all possible kind- 
ness, of the gentlemen who differ from me. I sincerely es- 
teem them and prize their firiendship, nor can I concave dial 
the publication of different ojnnions should be a cause of of' 

* tience Merrem's ttamej Hypocthon, from hm ander and X^v the ground.] 
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fense to any one, provided that the tone is mild and the Ian*- 
^age courteous. I have, however, been struck with some 
surprize that the two gentlemen who so very particularly un* 
dertook to dissect the Triton Lateralis, and publish an ac- 
count of its Osteology, should so very carefully abstain from 
air mention of the scull; and that one of the same gentlemen, 
republishing the same animal, with a new name, should make 
the same very important omission. Is not the scull an organ 
of equal importance with the false ribs ? And is there not a 
striking resemblance between the sculls of the American and 
die Austrian animal ? I fear that some things, said and re- 
peated in the " Annals of the Lyceum," concerning the scull 
of the Proteus, were not the deductions of a rigid examina- 
tion- When I began this paper, I attempted to arrange these 
animals according to the method suggested by Captain Le 
Cqnte^ and repeated by Dr. Harlan^ that is, by those that 
have solid sculls, and those that have sculls composed of many 
pieces. However, after a full conversation with the gentle* 
man who made the suggestion, and after dissecting several 
specimens, and examining the published accounts, I was com- 
pelled to admit the conclusion that there is not in that suggefa- 
tion a sufficient degree of truth and fidelity to nature to admit 
of its adoption. . I am not sure that I understand the gentle- 
men in what they say of solid sculls. I have sought informa- 
tion from men of distinguished eminence, and the result is a 
conviction that, if I do understand them, they are wrong. 
But if there is that striking difference between the scull of a 
. Proteus and the Triton Lateralis, why was it not mentioned 
when the effort was made to show that the animal which Dr. 
MitchiU had called a Proteus was not a Proteus ? Either 
these sculls are similar, or they are not. If they are similar, 
they may characterize the same genus, if not, tliey still may 
discriminate different species. The fact is, they are remarka- 
bly similar, othepwise they would have formed a more plausi- 
ble topic than the false ribs, and the dorsal vertebers. 

3. Proteus Tetradactylusl LacepedeU Proteins. 

Toes, four before and four behind. 

Teeth, two rows above and two below. 

Length 6.4 (French) inches. Length of the head, from 
the tip of the nose to the end of the gills, 1. 1 inch. Tail 2.4. 
Legs, each being of the same length, .BS, 

Figure. Annals of the Museum, vol. x. p. 230. 
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DESCRIPTK)N. 



Head much flattened, particularfy below; nose a littlef 
irounded ; upper jaw projecting a little beyond the lower f 
two rows of very small teeth above and below ;. tongue very 
short, flat and rounded. A fold of skin under the neck, re- 
sembling a coITar, extends laterally to the upper side of the 
gills^ Eyes visible, tho covered by the epidermis and par- 
tially concealed. Nostrils placed rather distant, on the ex- 
tremity of the nose. Three branchiae on each side of the 
neck, large, and furnished with tufted fringes ; tail laterally 
compressed, and furnished above and below with a thin mem- 
brane, which makes it appear more compressed. Skin with- 
out scales, but viscous, and wrinkled transversely, like that of 
most Salamanders and Cecilias. A longitudinal furrow runs 
over the head, from the nose to the commencement of the 
tail. A similar furrow beneath the body, from the fore to the 
hind legs. The tail performs the office of a tail-fin, as in 
fishes. Habitat unknown. 

Remarks. The above is the description of the Count La- 
cepede, translated from the " Annals of the Museum." I 
should conjecture that this animal came from North America,^ 
the native country of all the doubtful reptils, except the Pro- 
teus anguinus, and the country which will probably furnish 
hereafter several others of the same family.* The dffTerence 
between this and the Proteus of the Lakes, appears to con- 
sist in. the additional row of teeth in the lower jaw, and the 
(spatulate) tail broader towards the extremity, and the fold of 
slun under the neck. Lacepede calls it a Proteus, and thinks 
that the Axolotl should also be so called, and that they should 
be arranged thus : 

Proteus Anguinus, Toes 3 — 2 

P. Tetradactylus, Toes 4 — 4 

P. Mexicanus, Toes 4 — 5 

In this opinion I most cordiaHy concur, and I insert the 
Proteus Lateralis in the second place, which, I doubt not, the 
learned author would have dene, had he known the animak 
Dr. Mitchill's Proteus and Lacepede's mutually confirm each 
other, and elucidate the general view here taken of these very 
interesting reptils. 

Remark. No mention is made of the color of this ani- 
mal, and some persons have doubted its maturity, and others 

* See note at page 269. 
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its difference from the Lake Proteus, That it is both ma- 
ture and different, its two rows of teeth appear to prove con- 
clusively. 

4. Proteus Mexicanus. Mexican Proteus. Axoloth 

Toes, four before and five behind. 

Teeth, one row above, and one row below. 
Figures. Shaw's Zoology, vol. iii. part 2. pi. 140. 

Humboldt's Voyage. 
Synonjnms. Axolotl, or Ajolata, (pronounced Aholota) of 
the Mexicans. 

Axolote Mexicaine. Cuvier. Proteus, ejusdem. 

Siren Pisciformis. Shaw. 

Proteus Mexicanus. Chreen. 

Proteus Mexicanus. Brewster'* s Encyclopedia. 

Tetard mangeable. Hernandez. (Humhotdfs Voyage.) 

Atolocatl of Hernandez, as quoted by Cuvier^. 

DESCRIPTION. 

Head flat and large, broader than the body ; nose round- 
ed ; eye small and round, and placed far forward ; body 
stout and large, swelled in the middle, broader in proportion 
to its length than that of other reptils. Tongue large, 
smooth, rounded at the point with very little freeilom, and 
that only at tlie point. No apparent neck. The mouth 
opens to the eyes, one fourth the length of the head, but 
when shut, the rectus appears larger than it really is, on 
account of a lateral sulcus which procedes from each comer 
of the mouth to some distance backward. Nostrils at the 
point of the nose. Teeth, a single row in each jaw, and 
teeth in the sides of the mouth, all very small. ' A thin crest 
or elevated fin runs from the shoulders, down the body, to 
the tail, and on the uiider side to the vent. This crest is 
highest in the middle of the tail. Gill-openings four, much 
larger than those of the Siren ; four semicircular cartilagin- 
ous arches, as in fishes, of which the two middle ones have 
two rows of serratures ; the other have one. A fold of the 
skin of the head forms an operculum which covers the whole 
four openings. These opercula are very large, and continu- 
ed under the throat so as to insulate the whole bead. They 
are furnished on the exterior with three very large elegant 
branchiae, ramified into a vast number of capillary processes, 
or long hairs. The fourth arch has none* These branchiae 
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are as long as the legs of die ammal, the upper one being 
largest and the lowest one least. .The color b a deep brown^ 
or ash gray, with numerous rounded blackish spots, and a 
vast number of very minute white points, invisible to the 
naked eye, scattered over the whole. The skin is smooth, 
without scales, and the sides are impressed with a number 
of strong wrinkles, or transverse furrows, and a lateral sul- 
i^us is continued firom the gills to the tail. Thb Proteus 
inhabits the Lake Teicuco, that surrounds Mexico ; and is 
found also in the mountain Lakes, and cold waters of the 
same re^on. Remarks. Cuvier is fully of the opinicm 
that the Axolotl is the larva of a large Salamander, and in 
that opinion Dr. Harlan coincides. Lacepede is, however, 
of the opinion that the animal is a Proteus, and that it should 
be arranged next to his Proteus Tetradactylus, because it 
has Ave toes on the hind feet. This, as before observed, 
would certainly make a very intelligible distribution of these 
animals, and aJtho the osteology may perhaps differ a little, 
yet it seems the most eligible mode of arrangement hitherto 
proposed. The Axolotl, I should think, carried his gills 
permanently ; if so, he cannot be called a Salamander, but 
ought to be denominated, as by several respectable authors 
he has already been called, a Proteus. Why should they 
insist on the axolotl as a larva ? Because its bones are soft, 
and its claws cartilaginous. The former of these may show 
juvenility in the animals that have hard bones, but if the 
bones should be somewhat similar to those of the cartila- 
ginous fishes, no argument could be thence deduced. The 
animals examined by Cuvier were both young ones, and of 
course they must have had bones less solid than aduh speci- 
mens ; so that from this circumstance no sound conclusion 
can be drawn in either way ; and as to the claws, such is 
their nature that it is difficult, as before mentioned, to deter- 
min whether several of the related genera have nails or not. 
Two persons deliberately examining the Siren, now in the 
Museum, at the same time, pronounced directly opposite 
opinions as to the fact before them. The scull is broader 
and the eye smaller than those of the Salamanders. The 
atlas is articulated by two condyls, as in the Siren, and the 
support of the branchiae are similar, and ^* that an apparatus 
so complex as that of the branchiae, their arches, and the 
muscles that move them, should disappear without leaving a 
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trace,'** might well be thought very extraordinary, if not 
incredible. Has the Axolotl ever been seen without its 
branchiae ? If it had, there would not be any doubt. Is 
there any instance in which the economy of nature is so pro- 
fusely misapplied, as to furnish so large, long and elaborate 
organs, for a mere temporary purpose ?f The Axolotl is a 
large animal, 10 or 12 inches long. If a mere larva, the 
perfect animal must be of a formidable size. Such an ani- 
mal, with four legs and a tail, could not have been concealed 
and unnoticed all the time that Humboldt, Bonpland, and 
other travellers, were in the neighborhood of Mexico. 

Cuvier says, ^' the more I have examined these animals, the 
more I am convinced that they are the larva of some great 
Salamander, yet unknown." I venture to predict that such 
a Salamander will ibr a long while remain unknown; and 
that whenever and wherever the Axolotl shall be found, he 
will have his large compound ramified gills, to show his natu-* 
ral affinity to the Proteus of the Lakes and the Proteus of 
Carniola. The former of these animals, the abundantly 
proved to be adult in this country, is still unacknowledged as 
mature, in Europe; and Cuvier, in his latest publication,^: 
says that it is a larva. It is possible, and I think it proba- 
ble, that Cuvier may change his opinion when he shall see 
the Menobranchus of Dr. Harlan, (Proteus Lateralis,) as he 
did when he saw what he erroneously supposed to be the 
figure of the Menopoma. (Salamandra AUeghaniensis.) As 
yet, he is evidently under a mistake ; for he says that " the ci- 
. catrices which are seen on the great Salamander," (Menopo- 
ma,) <' fully prx)ve that it carries its branchiae a long time," 
whereas Dr. Harlan has fully shown that it never has any 
branchiae, even in its youngest state. Cuvier has acknowl- 
edged his mistake in supposing that the Axolotl was the lar- 
va of the Salamandra AUeghaniensis, (the Menopoma,) but 
in doing this he has fallen into another mistake, which is, that 
the animal figured by Milberty while in the possession of Dr. 
Mitckill^ was the larva of the Salamandra AUeghaniensis. 
This animal was brought from Lake St. Clair, by Maj. Dt- 
lafieldy who has since obtained several others from Lake 
Erie. It is the Proteus Lateralis of this paper, Triton La- 
teralis of Say, and Menobranchus Lateralis of Dr. Har- 

* Cuvier. 

t The case of the Sariaam fr«g cannot be cottsidcred analo^fous. The 
deciduous partes eiasplj large and fleshj. 

t Ossemen*s Fouiles, seyeoth and last Tolume. ■ 
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Ian. The two animals are gready and permanently differ^ 
ent. One always with the branchiae, the other always 
without them* ; one always with four toes behind, the other 
always with fve ; and other differences may be seen by a 
reference to Dr. Harlan's paper, in the '* Annals" before 
quoted* 

The European Naturalists cure very cautions concerning 
these American animals. Perhaps they are not too much 
so ; and yet they are compelled, step by step^ to yield the 
ground, first to the Stren, as a perfect animal, then to the 
Amphiuma. Next, without doubt, will be to the Menopo- 
ma, and the Proteus^ all of which, and perhaps others, will 
be found to be mature and perfect animals. The authority 
of Cuvier is perhaps equal to that of any man, and yet he is, 
like other men, liable to mistake ; as for instance, when he 
tells US| in his Regne animal^ that the Siren Lacertina has 
five toes ; and also in the cases above mentioned. '* No lar- 
va has teeth," says Capt Le Conte, and on making the dis* 
covery of the formidable array of teeth in the Proteus Latera^ 
lis, he immediately gave up his opinion of its being an imma* 
ture animal. Such, I am persuaded, will be the case with 
die Axolotl, for it also has numerous teeth. Cuvier suppo- 
sed that Schneider's animal was a larva, but it is not. . He 
supposed that Dr. MitchilPs Proteus was a larva, but it is 
not. The great Xiinn^ supposed that the Proteus anguinus, 
sent to him by Scopoli, was a larva, but it is not. The Ital* 
ian naturalists insist, even yet, on the Siren as immature^ 
but it is not ; and I am fully persuaded that the Proteus Mex- . 
icanus will vindicate his claim to a separate ajid conspicuous 
station in the catalogue of American Reptils. ' 

Several obscure indications, not yet sufficiently authenti- 
cated to be adopted, render it probal^le that other species of 
this family of reptils will hereafter be discovered. Such ani* 
mals are now in the state that Schneider's animal was, until 
again found and described by Dr. Mitchill, and the full es- 
tablishment of the facts concerning the two animals of our 
country, renders it probable that others will yet be ascertain- 
ed which are at present doubtful. . 

Since the preceding part of this paper was written, the 
AXOLOTL has been brought to this city, (New- York.) 
Three specimens, finely preserved, in sealed tin cases, were 
received by Dr. Dekay from Dr» Woodbury, of Mexico. 
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They fully confirm the general views of the foregoing de- 
3bripti<»as« They exhibit no appearance of imihatarity, and 
no one who has seen and ^xamiiied theiB) can, for a moment, 
believe them to be Salamanders. If mature, as they appesd* 
lo be, and of this we have not ihe least possible doubt, they 
at once settle the question on which so much has been writ^ 
ten, and which has been so much doubted. They are near- 
ly allied to the Lak^ Proteus, aend yet perfectly tiistinct. 
Dr. Harlan seems to think that they ** have every dharacter- 
istic of Salamanders.'^ I, on die «coh1ltary, think them unlike 
in important parts, and essential {lardcalars, and i have ve- 
ry little doubt that n^tui'alists generally will acknowledge 
the propriety of the fbregoing vi^Ws, as soon as they shall 
^ave the opportunity of particularly examining the several 
species here enumerated. 

The singular and compound structure of the respiratory 
organs has been a fruitful source of doubt and disputation. 
The trutli at last seems to be, that the air is inspired by the 
nostrils into the air sacks, and reserved for use while the ^ni^ 
mal is in the mud, or tinder the water, and slowly expired by 
the giUs or spiracles. The lining membrane of the mourn 
closes idle posterior narety and prevents the escape of the air, 
and die persistent operculum closes the opening of the ^ills, 
and prevents the influx of the water. The fringed gills may 
be useful in keeping a free space around the opening, so that 
the animal may not be strangled by lateral pressure. They 
may also, in the water, perform an office similar to that of 
mastaces or tentacula in other animals. Thus organized, the 
animal is remarkably fitted to his habitation and circumstan- 
ces. 

The fiesh of the axolotl is ^rmed t6 be pleasant and 
wholesdime food, resembling that of eels ; and it is abundant- 
ly eaten by the lower class of people in Mexico. If preju- 
dice could be overcome, it would perhaps be found that all 
the reptils, without exception, are of the same character, tho 
they are now beheld with abhorrence. » 

P. S. Latreille's book on the natural families of animals 
has come to hand since the preceding paper was written* 
His divisions correspond vciy nearly with my own, but he 
has fallen into the common error of supposhig that the axo- 
lotl is an immature Salamander^ 

i^OL. XI. — NO. 2. 38 
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Akt. X. — Analysis of a specimen of Gold^ found to he al- 
loyed with Rhodium. By Prof, del Rio, ef Mexico** 

Of gold of 24 caarat£> alloyed witb at lea$t a third part of 
rhodinm. ♦ 

In I8IO9 Mr. Cload, refiner £now director] of the mint 
at Philadelphia, discovered that two ingots firooi Bnoil weie 
alloys of gold with pallacBum: we have here one of.golit 
with rhodium ; a discovery hitherCo unknown in Europe^ 
like numberless other veqparkable things whicfa» under tbe^ 
ttcrspices of liberty, will be brought to %ht m a country so 
extensive and highly favoured by nature. In Mr. Cloud's, 
analysis it is observable, that he neither gives Ae propor- 
tional parts, nor even the sp. gr.* of the sdloy. 

t 

Having treated 192.2 grains of an aBoy of gold firom the 
smelting house, the sp. gr. of which, according to the Che-^ 
Valier Mendez, was 15.40, with aquaregia, or hydro-chloro* 
nitric acid, a sediment of chloride . of silver was Ibrmedr 
which weighed 1.28, equal to 0.97 of silver. From one 
(burth of the solution the gold was separated by ether, and 
a galvanic current was observed, which sometimes floated up* 
on the ether, as was natural, and sometijmes was found belofr 
the aqua regia ; which phenomenon certainly deserves a Air- 
ther examination. 

Thinking, then, that it was stilt an alloy, by aneans of bo>- 
rax a button was obtained, weighing 45.5 grains, which was 
not ductile, and lost none of its weight by being boiled with 
nitric acid ; and on being fused with an equal qoaatity of 
nitre, in a small crucible of platina,. much gold adhered to 
the platina, and the rest appeared like very fine clean salt, 
with globules of a tin-white color. A Uxfvium was made 
with hot water, and decanted ; and after washing there remain- 
ed a ponderous black powder, part of it in the form of very 
fine short needles ; and another less heavy, and of an oKve- 
green color. The filtered lixivium afforded a yellow liquor, 

•Translated from the Sol, of Dec. 11, 1824, by Dr. War. Smith, of tht 
U. 9. nayy, aod read before the New- York Lyceum of Nat. Hist. 8th May, 
1826, and ordered to be sent to Prof. SxLi.uiAi(, f<9r publkHttoB in the Ameri- 
can Journal of Science. 
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ismd left the fikre besmeared with blacky which, on drying, 
turned to bright olive-green. The same, saturated with ni- 
tric add, left a sediment of a purplish or cherry red color; 
and with tincture of galls, one of a dark citron-gray; a proof 
of its not being osmium. 

The black powder being separated from the gold by mer- 
-cury, was dissolved in muriatic acid, and the section, by 
Ixnling, assumed a beautiful t)range-red-color. The green 
could not be reduced by the Chevalier Mendex with the blow- 
|Mpe, but he observed that some points detonated like niti«, 
which is a property of rhodium. 

This green powder, which I wished to treat separately, 
being passed with water from a capsule to the matrass, be- 
came again blade ; and on adding it to the red solution, 
which I bad again caused to boil, it appeared gray in the 
hot water, but resumed its red colour in cold. Into this was 
put muriate of ammonia, which, by concentrating it, produ- 
ced an orange-coloured precipitate, which, after decantation 
and sufficient washing, was dissolved partly in cold water, 
but mostly in hot, and, by a slow evaporation, yielded an in- 
finite number of orange-coloured crystals. These being re- 
duced per se in the same crucible as before, all the gold ap- 
peared with the tin-white rhodium, and in the form of blisters 
.or bubbles.* On twice boiling potash and nitre in the 
crucible, and casting water into it, the whole of the gold was 
-discovered ; and by saturating the lixivium with sulphuric 
acid, the dark reddish-gray dentoxyd was obtained, which 
M^eighed 16 grains, from which 2.14 being subtracted for 
the oxygen imbibed, 13.86 remain, which is the rhodium ; 
and this being compared with 45.5, shows it to be 30,4 per 
cent, of alloy* 

I cannot omit to mention, that the potash produced minute 
cavities in the cnicible, and that I extracted 130 grains of 
protoxyd of platina, which were reduced in a clay-crucible, 
as far as practicable. 

Neither the muriatic acid, nor the aqua regia, di^^ojved all 
the black powder; the solution of potash dissolved some, and 
the remainder was treatied ^th fat in a crucible, and many 
white metallic paints were Immediately discovered. As they 

* I aflerwfirda sav that these bubbles were from the i^old, as if it sou(;:ht 
to become separated from the placina, and to be united to the rhodium : this 
always maintained its white colour : would tlie platina infloence it in this 
respect? I consider it as eminently g^aWanic. 
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were not all bfilliant, I did Dot mix it with the farmer prtyi- 
dttct ; but, on reflection, I thought it might be owiag to the? 
want of heat, and that I ought to add it* as- well as that dis^ 
folved by the potash. 

Fvora &e other three fourths of the solution^ the greater 
part of the acid was distilled, and what remained was satura- 
ted with raoriaie of ammonia without excess.- The orange- 
coloured precipitate lost its redness by time, and changed iar- 
to an ochre-yellow ; for which reason, and because on wash- 
ing it with hot water, it became greenish, I inferred, that 
although it detonated like fulminating gold, it was not pure* 
In fiict, having melted 10 grains with borax, after having 
been infused in oil, a white button* came forth, which wa» 
quite rough, and in the interior^ where it was observed to be 
uneven, it had the colour of whitish copper or nickel, leaving 
a scoria of a leek-green, and cochineal-red colouc, and 
weighing 5^9 grains.^ The white surface changed after a 
whik, to pinchbeck-gray„ and having iiised it with nitre, it ^ 
yielded a globirie of pure gold,t which weighed 4.3 grains. 
Other 10 grains being fused,; another button was obtained^ 
which was also without ductility, leaving a scoria of a bright- 
er red, and which weighed 7, J grains ; and being melted in 
the same way as before, afforded another globule of the* 
same weight as the other, viz. 4.3. Now then, if 100 of 
ammoniuret yield 43 of gold, 212, which was the weight of 
the whole, would have given 91. id. Three fourths of the 
solution would contain 149.40 of the aUoy, and abating' 
three fourths of a grain of silver,, 14S.6i^ ; from which the 
gold being subtracted, there will remain of rhodimn 57.49, 
amounting to 38.6 per cent, of alloy. The sp. gr. of this' 
alloy should be 15.91, but being only 15.40, it follows that 
there is an aagmemtatioa. 

The remaining solution was distilled to dryness, and a 
dark-gray residuum remained, which, treated with muriatic 
acid, did not exhibit the variations of colour, shown by iridic 
um ; nor with muriate of ammonia did it yield red crystals, 

* The teodency of this metal to appear at the surface of the goM, is rerjr 
remarkable. 

t I attributed the purity of these globules to the circumstance of the bot> 
torn and sides of the crucibles hairing been garnished with borax iik excess- 
tijc tcadency of this to vitrify the rhodium is sinj^ular. 
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1»ut only a double flesh-coloured salt, which could not be 
6ry&ta]lued, and which, on drying, resembled pale gray spu- 
mous iron. It could not be reduced with the blowpipe by 
citizen Mendez ; and, treated with borax, 3rielded only a yel- 
lowish-green glass. 

It is seen then, that neither ether, nor muriate c^ ammonia, 
is well adapted to the attainment ojf a ready and exact sepa- 
ration of the rhodium ; I therefore adverted to what Dr* 
Wollaston says, viz. that it does not amalgamate with mer- 
cury. • 

m. 

Accordingly, citizen Mendez submitted to cupellation, an 
alloy of gold, with rhodium and copper, which was very 
rough, and weighed 133.7 grains. Two globules were 
produced, one of 53.87, and the other of 66.13 grains* 
The first was treated by boiling with mercury and water, and 
also by trituration in an iron mortar, and a complete amal- 
gamation took place ; a bright olive green powder remain* 
ing, which, by standing in water, became gradually gray, 
and turned at length almost greenish black. Was the green 
a deutoxyde, intermediate between the black and the dark 
reddish gray ? and the greenish black a hydrate f I have a 
great regard for the opinion of Beraelius, but trudi is to be 
more regarded. Howmuchsoever the amalgam was washed, 
the regulus of the alloy, after becoming red hot, (rusentado,) 
exhibited a black spot of rhodium on the bottom, and after 
fusion with nitte, weighed 49.7 ; its sp. gr. according to 
citizen Mendez, was 15, and the weight of the green oxyde, 
2.4 grains. I suppose that the sp. gr. was less, on account 
of its containing diree eighths of a grain of silver. The infe- 
rence is clear, that rhodium amalgamates through the inter- 
medium of gold, although it does not amalgamate per se. 
And I was disappointed in my principal object, which was, 
to discover if the alloy of silver proceeds from fusion, and 
not from quicksilver or amalgamation, in order that it might 
serve as a guide in endeavoring to ascertain whence that audi 
its products derive their origin, which is yet unknown. 

iv: 

Having seen that neither the protosulphate of iron nor (he 
oxalic acid, precipitated the rhodium, I dissolved in aqua re- 
gia, the button of 66.13 grains, whose sp. gr. according to the 
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CheTBUer Mendes, was 15.489 without failing to nottee tliat^ 
on being hammered, it prodnced 8pot8 of a tin-white color 
fm the yellow bottom ; a proof of the alkyjr not being uni- 
form ; and it yielded half a grain of muriate of silver, which 
settled, making three fourths of a grain per cent. ; showing 
the necessity o( using sulphuric acid in the extracdon and 
purification c^ silver at the smelting^ouse. Proposing to 
take but half of this solution, ibr the want of proper tul^ I 
took more, as wril be seen by the resnh, and a precipitate was 
formed with the protosulphate of iron, and the reduced button 
weighed 30.7; its sp. gr. being 19.07. J added more of 
the protosulphate to the solution, and it became like ink ; 
and by refraction in the sun's rays it turned red, with great 
effisrvescence and separation of deutoxyd of azote, and when 
this ceased it became clear. In order to expel the nitric and 
muriatic acids, 1 distilled to dryness, and having added water, 
a great part of the sub-sulphate of iron remained withtmt being 
dissolved. By adding a little sulphuric acid, and boiling, 
the whole was dissc^ed, the liquid assuming a iaint carnation 
colour. Then I put in a small plate of iron, which became 
«opper-red, but by* washing in distilled water, the red coating 
was destroyed, and an indefinable and highfy fetid odour was 
exhaled, which certainly was not that of roses ; the same as 
that emitted by throwing water on that which I fused with 
potash ; so that the Greek name which has been given to it, 
is not exactly appropriate.* On filtering and washing, a 
few somewhoi flexible pellicles remained, which, when dry, 
were of a ptnchbeek-gray colour, and weighed 10.6. I 
would willingly omit to mention, that thinking to complete 
their reduction to the deutoxyde by borax, as I have some- 
where read, they came out green glass. Considering diem, 
therefore, as metallic, (and if they were not so, they nearly 
approached that state,) there results 25.4 per cent, of rho- 
dium, without reckoning what remained in the gold. I rer 
collect that I took the lower half of the solution, which had 
remained l<mg undisturbed. Would it thus become charged 
with more gold and less rhodium f I am inclined to this 
opinion so much the more, as from the fourth part of this so- 
lution, precipitated with muriate of ammonia, which should 
have contained 16.5 of alloy, there could not be obtained 
iftore than 9.3 of gold, which give 43 of rhodium in 100 of^ 

* The name appears to have been givei* by Dr. WoUaston, " from tiie rose 
.colour of ic dilute solution of the salts containtog it."— Tb. 
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alloy. The remainder of the solution took the colour of the 
protosulphate of iron* 

V. 

In this state it occurred to the Chevalier Mendez, to add 
sulphuric acid to the solution in aqua regia, of 10 grains of 
another alloy, whose sp. gr. was 16.8, and to distil to dry- 
ness. When all the muriatic acid had passed over, and the 
liquor in the retort becmne very red, he changed the receiver, 
and a yellow matter passed with the acid, the gold remaining* 
in the retort as if it were massive gold. The yellow matter 
was partly "dissolved in the water, tinging it first yellow and then 
green, and the remainder formed an ochre-yellow sediment, 
which would foe sufotritosulphate of rhodium. On putting 
water into the retort, the same sediment was formed, which 
was separated by decantation ; and the gold was twice melted 
with potash and nitre, leaving a scoria, the first time, of a 
deep pistachio-green colour, and the second of a brighter 
green ; so that it would have been necessary to repeat the 
process several times, in order to have left the gold perfectly 
pure : it weighed, in the state in which we leave it, 8.2 
grains* 

I fee! comp^Ued to say, that Dr. Wollaston is in error 
when he asserts, that the alloys of gold with rhodium are ve^ 
ry ductile. The contrary has been observed in the smelting 
house here for years, and was attributed to the acridness of 
the acids f as if more than one were used, and as if that were 
not very volatile, and easy of decomposition. We can now 
conceive, that a rough metal, and in such quantity, must give 
roughness to the alloys which it forms. 

I suppose tiiat men of experience will not now say, that 
nfith the cupely and two or three acids, any fraud in gold 
may be discovered; since, in addition to the examples of pla- 
tina and palladium, which they before possessed, they now 
have that of rhodium ; and iridium will one day afford also 
another. In relation to the great waste in the smelting 
house, I understand that many expedients have been adopted 
at different times ; but these, without experiments, will never 
discover physical truths ; expedients being like the money of 
the Lacedaemonians, of much bulk, but of little value. 

The complete separation of the rhodium, in my opinion, is 
not to be obtained by softening the gold (as the French ex- 
press it) with corrosive sublimate ; which process, howeverf 
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is mare cbesiical than washing the ores cC niver, as in Ta9- 
CO, with lacate ? and soap, in order to fiee them from tlie 
black powder, or oxyd <^ some metal resembling seleniom : 
at least, the Chevalier Mendex and myself met, among these 
ores, the biselenintet, of abrer in small hexagonal tables, 
with the salient angles and comers rounded, as if diey had 
been melted; of a leaden-giay cohnv, and ductile, as maybe 
seen in the So/, No. 102, Sc^ 24th, 1823. It win be bet- 
ter obtained by treating the alloy with snlphnret of antimo*- 
• ny , on account «>f the greater affini^ between die rliodinm 
and the sulphur ; a process very successfully employed by a 
man who the last year purified a quantity fmr 1800 dollars, 
making a secret of it, as if this were an' age of mysteries, and 
we were inhabitants of Otaheite*. 

This analysis is imperfect, in consequence of the unfortn^ 
nate condition of our laboratory, after having been tUrty 
years in charge of a chemist like Elhuyar, the ^Bscoverer ci* 
Wolfiram and Cerium : it is true, that under the old govern* 
meat be pursued his occupation steadily, through necessity, 
for he who has once had a taste of the experimental sciences^ 
oannot possibly ever abandon them. 

(Signed^ Andres del Rio, 
Prof, of Mineralogy in the College of Mines.. 

Mexico, Dec. 9, 1824." 



Art. XL — Caricography. By Prof. Dewey. . 

(Continaed lirom Vol. XI. p. 167.) 
[CommuDicated to the Lyceom of NaL Hist, of the Berk. Med. Insr.] 

109. C. sterilis. Willi 

Muh. Pursh, Eaton, Pers. no. 3. 
Ell. no. 1. Schw. and Torrey no. 2. 
Schk. tab. Mmm. fig. 146. 
JSpica composita dioica et androgina; spiculis subqninis 
«essilibus approximatb, nunc omnino staminiferis suboblongis 
aciitis vel tnictiferis ovatis, niinc androg3mis supeme vel in- 
ieme stamiDiferis ovads ; fnictibus distigmatids ovatis acn- 
minatis vel subrostratis bifidis compresso^triquetris margine 
«cabris^ squamam ovatam acatiusculam sabaequaotibas. 
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Culm 4 — 12 inches high, obtusely triquetrous, rather hex* 
nngular, striate, growing black below, scabrous above ; leaves 
linear, upper ones long as the culm, shorter below, rough on 
the edge ; staminate spikelets ovate-oblong, rather acute, 
about five, approximate, sessile, with an ovate scale acute ; 
pistillate spikelets more distinctly ovate, situated like the sta^ 
minate ; androgynous spikelets, like the pistillate, staminate 
sometimes above and sometimes below ; fruit ovate, cordate- 
ovate J[Muh.), acuminated into a short beak, bifid, subcom- 
pressed, scabrous on the margin above, reflexed at the apex 
and diverging-, with an ovate scale somewhat acute, white on 
the margin, and about the length of the fruit. 

Flowers in May in the marshes of Penn. — Mikh. Com- 
mon over the country, in wet situations. In the dioecious 
form, this species is easily distinguished from C. stellulata 
and C. 3cirpaide» — ^but commonly they are probably con- 
founded; as they greatly resemble each othen 

110. C. affinis, tl. Brown; 
Schw. and Torrey no. 7. 

Spica unica androgyna superne jstaminifera paucifiora 
laxa; fructibus tristigmaticis ^ squamis lanceolatis acutis, in- 
fimaaristata; foliisplanis. 

Culm aix inches high, triquetrous, subscabrous, leafy to- 
wards the base ; leaves Harrow, linear, flat, shorter than the 
culm, filiform at the apex; spike single, staminate above, 
loose-flow ered ; firuit about five, with a tawny scale ; stigmas 
three. Mon^ 

Found in Arctic America, by Dr. Richardson. See App. 
Frank. Nar. ed. 2. This plant appears to be exceedingly 
like C polytrichoides ; if the fruit dp not difler, it can sci^fce- 
\y be considered more than a variety. 

111. C. attenuata* R. Brown; 
Schw. and Torrey no. 8. 

^pica unica androgyna superne staminifera densa ; fructi- 
bus tristigmaticis paucioribus obternis ; squamis omnibus ob- 
tusis. 

Found in Arctic America, by Dr. Richardson. See Appi 
Frank. Nar. ed. ^. 

VOL. XI. — NO. 2* '39 . 
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112. C. hicolor, ADion. 

Schw. An. Tab. Pers. no. 30* Rees' Cyc. no, ttf^ 
Schw. and Torrey no. 27. 
Schk. tab. Aaaa fig. 181. , 
Spiels androgynis infeme staminiferis ternis ovads subsessi- 
libus, erectis ; fmctibos distigmaticis obovatis obtusis sub^ 
compressis ; sqiiamis ovatis obtnsis. 

Culm 3--€ inches high — Cleaves half the fength of die 
eutm, linear ; fi^it eHiptic, or obovate obtuse, green, with a» 
ovate scale becoming black ; lower spike short-peduncalate 
and bracteate. 

Found in Labrador, by a Moravian missionary, ancf sent 
to Mr. Schweinitz — agrees with the European plauit. Mon^ 

il3^ C. loliaeea. Ij. 
Pers. no. 64, Rees* Cye. no. 33. WahL no. 47.r 
Schw. and Torrey no. 29^. 
C. fefiellaj Schk. Car. I, p. 23. tab. Pp. fig. 104. 

Spiculis androg3mis infeme staminiferis ternis subdistanti- 
bus minutis paucifloris sessifibns; fructibus distigmaticis* 
ellipticis vel ovatis obtnsis subcompressis divaricatis ner- 
vosis ore integris,^ squama ovata acuta s»bduplo longioribus. 

Culm slender, flexuous ;: leaves narrow, linear, shorter than 
the culm, with brownish sheaths towards the base, bract long^ 
setiform, fiexuous, under the lowest or two lower spikelets ; 
'staminate scale lanceolate ; spikelets three or fbur, smadl, ovate,, 
sessile, remote, few-flowered, staminate at the base ; fruit el- 
liptic, or ovate-obtuse, somewhat compressed,, a little diverg- 
ing:, curved, entire at the orifice, with an^ovate scale acute^ 
and about half the length of the fruit. 

Found in the cedar swamp in New-Durham, N. J. — ^Dr. 
Torrey ; also in Arctic America — Dr. Richardson. 

It is well known that Schk. considered C. tenella as the 
mie C. loliaceay L. 

114. C. ^^cHw/afa. Schreb. 

Pers. no. 60. Wahl. no. 46. Rees** Cyc. no. 2^. 
Schw. and Torrey no. 38. 
Schk. tab. C. fig. 14. 
C. echinata, Retij et al. 
Spiculis androgynis infeme staminiferis snbquaternis ova- 
lis rcgmotiusculis sessilibus ; fructibus distigmaticis ovatis acu- 
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tnlimtts. CQippressis subbifidis margine scabns divergentibus 
«t reflei^is, squama ovata obtusiuscula paulo longioribus. 

Cuhn 4 — 14 inches high, trjiqaetrpus, rather slender, leai^ 
towards the base ; leaves linear, shprter o|- even longer than 
the culiB, rough on the edge ; spikelets three to five, ovate 
^except the lughest, which is elongated by the staminate flow- 
ers decarrent H. the base, somewhat approximate, lower 
often more remote and ssipported by a long linear bract sca- 
l^ous; stigmas two; fruit ovate, somewhat cordate at. the 
base, short-aicuminate, scabrous on the margin^ piano-con-* 
iDex, nearly ^entire or slightly b^fid^ spreading, reiiexed ia 
maturity ; pistillate scale, ovate, tawny, whitish on the mar- 
gin, a little shorter than the fruit* Qdlour of the plant yel- 
lowish green. 

Flowers in May — grows in marshy situations in meadows 
and pastures and along woods-^^ommon in pur country, as 
well as in Europe. 

This species was considered by the English botanists as 
the C^ nmricata, L., until the acquisition of the Herbarium 
of Linnaeus showed their mistsd^e. Under this name it was 
described by many* Indeed, WahL ci^isiders this plant to 
be CL muricata, L. in Flor. Suec. though it is not the plant 
described afterwards by Linnaeus under this name, which 
has the staminate flowers above the pistillate. The resem- 
blance of C. scirpoides to C. stellulata led Muh. to ask 
whether it tV sufficiently distinct from it. In C. stellulata 
all the spikelets are androgynous ; in C« scirpoides, the upper 
spikelet is androgynous, while the others are entirely pistil- 
late, or have few staminate florets, — ^the pistillate scale too 
is more lanceolate, and more obtuse in proportion^ StiU it 
is certain that the varieties ojf C* stellulata, C. stirilis^ and 
C. sdrpoidea, are extremely near each other. 

115. C. muricata. L. 

Pursh, Eaton, Fers, no.* 57. Wahl. no. 28. 

Rees' Cyc. no. 28. • 

Scbk. tab. E« and Dd fig. 22. 
Spica composita androgyna; spiculis subsenis supeme 
staminiferis ovatis sessilibus approximatis, ssepe inferioribus 
subremotis ; fructihus distigmaticis ovatis vel ovato-oblongis 
acuminatis convexo-planis div^rgenti^us bifidis margine sca- 
bris, squama ovata duplo longioribus vel ovato-lanceolatas 
j^qualibus. 
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Culm a foot or more in height, triquetrous, scabrocrs abo^ 
leafy towards the base ; leaves linear-lanceolate, flat, sca- 
brous on the edge, rather smooth and soft, often surpassing^ 
the culm, striate with striate sheaths ; bract sonietinies long 
and leafy under the lowest spikelet, sometimes none or sinaU ; 
spikelets three to seven, ovate, sessile, sometimes aggregated, 
sometimes rather remote below, staminate at the summit and 
few-flowered ; stigmas two ; fruit ovate, acuminate, plano- 
convex, diverging or horicontal, scabrous on the margin, 
bifid, pistillate scale ovate and about half the kngtb of the 
fruit, or ovate-lanceolate equalling the fruit, tawny or green, 
with a whitish edge. Color of the plant varying from a 
bright to a yellowish* green. 

Flowers in May — grows about woods and hedges-— com- 
mon. • 

On the specimens of C. mnricata from England and Ger* 
many, the scale of the fruit is of unequal lengths, sometimes 
scarcely exceeding half the length of the fruits In this par- 
ticular, our plant is lite the European, The iorm of the 
|)lant, on tab. E. fig. 22, is not very common. 

The following variety is much more frequent. 
0. cephaloideCy (Mihi.) 

C. loliacea^ Schk. Car^ I. p. 22, tab. Ee fig. 91* 
C. muricata Wahl. 

Spiculis aggregatis subquinis arete sessilibus; fructibus 
ovatis, squama duplo longioribus. 

The plant called C. loliacea, by Schk. Car. I. p. 22, he 
afterwards considered a variety of C. muricata^ The scale 
is shorter on our plant than is shown on his figure. Culm a 
foot or njore high, and in rich shaded hedges often four feet, 
and decumbent from its weight, acutely triquetrous ; spike^ 
lets commonly 9.ggreg9.te6, yellowish -^ fruit horizontal ; pis- 
tillate scale ovate, small, rarely exceeding half the length of 
the fruit ; common. The spikelets are excee^ngly like? 
those oh tab. Ee fig. 91, and the plant belongs to no other 
species described, and is described by ho botanist of our 
country unless under the name of C. murieata. 

C. divutsoy Gooden. is credited to ouf country by Pursh, 
and is considered by Wahl. as only a variety of C. muricata^ 
— it is, at least, very near it. I have never fiound a variety, 
however, which was Iik« the specimens of C» divuha received 
from Europe. One form of C. sparganioides exactly resem* 
Ues the figure of C. divuha^ Schk, tab. Dd. fig. 89, and is 
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probably tlie plant intended by Pursh. Had I not found it 
growing upon the same root with the common C, sparganioi- 
aes, t should have referrefl it to the same figure in Sdik, It 
is probably a form of this variety, which is called C. Nuttal^ 
lit, Schw. An. tab. 

116. C. remota. L. 

Pursh, Wahl. no. 51* Rees' Cyc, no. 40. 
Pers, no. 68. Schw. and Torrey no. 42* 
Schk. tab. E. fig. 23. 

Spi'culis androgynis infeme staminiieris nnmerosis ovato- 
eblongis subsessilibus, inferioribus distantibus^ bractea longis* 
sima foliacea sufultis ; fructibus distigmaticis ovatis acumi- 
natis bifidis cbnvexo-planiusculis subbifidis, squama ovato* 
lanceolata paulo longioribus. 

Culm 12 — ^20 inches high, leafy, slender, flexuons ; leaves 
linear, ra^er narrow, oflen surpassing the culm ; bracts very 
long, linear, leafy, under the lower spikelets ; stigmas two ; 
spikelets ovate-oblong, numerous, nearly sessile, staminate 
below, approumate towards the summit, lower ones quite re- 
mote ; fruit ovate, acuminate, or oblong-ovate, bifid, some- 
what compressed, a little longer than the ovate scale. 

Flowers in May — ^found in woods -on the mountains of 
Penn. — Pursh ; in Arctic America — Dr. Richardson. 

The fig. in Schk. is very fine — on my European speci- 
mens the spikelets vary from five to twelve. 

117. C media, R. Brown. 
Schw. and Torrey no. 44. 

Spicis andrpgynis inferne staminiferis tristigmaticis terms 
subsessilibus approximatis ; fructibus ovatis rostratis glaber- 
rimis, squama ovata obtusiusculu longioribus. 

Found in Arctic America, by Dr. Richardson. Mon. See 
App. Frjmk, Nar. ed. 2. Though nearly allied to C, bicolor^ 
it appears to be a distinct species. 

118. C. cowco?or. R. Brown. 
Schw. and Torrey no. 55. 

Spica staipinifera solitaria ; spicis fructiferis distigmaticis 
binis vel ternis erectis subsessilibus ; fructibus ovalibus mu- 
cronatis integerrimis laevibus ; squamis omnibus subconco- 
loribus obtusis ; culmis laevibus ; bracteis auriculatis. 

Found on Melville Island — said to resemble C. caespftosa^ 
Mon, 
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] 19. C. mti^icd. R. ^rown. 
Scbw. and Tomey no. 56, 
Spica staminifera solitaria, squafnis obtusis ; spicis frocti* 
feris trisUgmaticis ternis distantibus erectis subex^rte pedun- 
culatisy fructibus ovalibus muticis laevibuB, squiona ovata 
mucronata longioiibus ; foliis bracteisque planis. 

Found in Arctic America, by Dr. Bicburdson. Mon. See 
App. Frank. Nar. ed« 2L 

120. C. saxatilis. h. 

Parsh, Eaton, Pers. no. 114. Wabl. no. 140. 

Schw. An. Tab. Rees' Cyc. no. 90. 

Schk. tab. T and Tt fig. 40. 

C. Bigelowiif Torrey in Schw. An. Tab. 

— campactOj R. Brown f Schw. and Tor. no. 54k 
S]Mca staminifera solitaria oblonga «recta, squamis obtu- 
sis ; spicis frnctiferis distigmaticis subtemis akernis, superior^ 
ibus ovatis sessilibus, inferioribus snbobkMigis brevi-pednn- 
culatis bracteatis ; fructibus ovatis obtusis vel obfongo-ovali- 
btts suboomprtssis ore inlegris subpubescentibus, squamam 
ovalam obtusam subsequantibus. 

This species is given on the authority of Pursh, who found 
it in the hemlock woods of Vermont and New-Hampshire. 
It has been conddered doubtful whether tlie plant inhabits 
our country, and Pursh has been thought to have mistaken 
the C. Washingttmiana^ Vol. X. p. 272 of this Joujnal, the 
C. nigray no. 69 of the Moru for the above species. The 
difference between C. saxeUilis, and C. Washingianiana^ in 
the number of stigmas aad the form of the spikes, is too great 
to render the supposition probable. The same is true also in 
relation to these two species and the C. nigra, as shown by 
Schk tab. Aaa fig. U 5, andas described by European authors. 
The three are very difierent in various respects. It seems 
the more probable that Pursh was not mistaken, as the C. 
compactOy R. Brown, found in Arctic America, is stated to 
resemble C. saxatilisy and is perhaps a variety of it. This 
species is found in Alpine districts of the north of Europe. 
Culm triquetrous, glabrous, leafy towards the base ; leaves 
linear-lanceolate, shorter than the culm ; bract leafy, auricu- 
late, under one or more of the lower spikes and longer, with 
short sheaths ; staminate spike single, erect, oblong, with 
nearly linear and often very obtuse scales ; pistillate spikes 
two to five, upper ones ovate and sessile, lower ones rather 
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oblongy exsertly and short-pedunciilate, nearly bhack^ rather 
densely flowered; stigmas two j fruit ovate, or oblong-oval, 
obtase, rather compressed, entire at the orifice, slightly pu- 
bescent ; pistillate scale ovate, obtuse, black, and about the 
length of the fruits 

Note. A description of C. JPTJBdeTWWnV, vol. IX, p* 258, 
from perfect specimens, here follows, 

C. Willdtnowii. Schk. 
Muh., PurSh, Eaton, Pers- no. 5. 
Ell. no. 4. Schw. and Torrey no. 5. 
Schk. tab. Mmm, % 145. 
C. Jamesitf Schw. An. Tab. 
Cnlmis vel pednnculis 1 — 3 ex radice eadem ; spica unica 
isupeme staminifera basi ovata ; fructibus 3 — 6, tristigmati-' 
cis ovato-globosis rostratis snbinflatis' subtriquetris ; squamis 
ovatis acutis inferioribus foliiformibus longissimis spica per- 
multo longioribns. 

Obs. Variat interdum cum spica staminifera distincta. 
Culm 5-^12 inches high, one to three from the same 
sheaths, acntely triquetrous, scabrous above, lax, the two 
'lowest fike comm(m peduncles and shorter ; leaves subradical, 
linear, rough on the edge, fliit, striate, oflen much longer 
than the culm, with brownish sheaths ; spike single, stami- 
nate above, ovate at the base, in maturity ; staminate flowers 
about six, sometimes on a separate spike, with short and ob- 
tuse scales, whitish on the edges ; stigmas three ; fruit three 
to six, ovate-globose, glabrous, slightly triquetrous, some in- 
flated, rostrate, nearly entire at the orifice, before maturity 
lanceolate, or ovate-lanceolate, the beak scabrous under a 
lens ; pistillate scale very various, the Upper ovate and acute, 
and about the length of the fruit ; the lower leaf-like, broad, 
linear-lanceolate, many times longer than the spike. Colour 
of the plant light green. 

Flowers in June — grows in dry woods in Penn. — Muh. ; 
also in Ohio. — Dr. E. James. 

The figure of Schk. was drawn from a specimen, upon 
which the fruit was not mature, and the fruit is not represent- 
ed sufiiciently globose at the base, but as too nearly lanceo- 
late. The leaf^like scales of the lower fruit are not drawn 
of near the length which they often have. 
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121. C. tetanica, Schk. 

Schk. Car* II. p. 68. tab. Oooo fig. ^Ot. 
Schk. tab. Ggg fig. 100 i 

Spica staminifera solltaria pedunculata ; spicis fi-uctiferis 
tristigmaticis binis vel temis remotis, infima longo-peduncu- 
lata ; fructibus obovatis apice recurvis ore integris, squama 
ovata obtusa longioribus. 

There is much obscurity resting upon this species, and 
some mistake must have been made. Schk. referred two 
figures to the same species, and yet there can scarcely be a 
doubt that tab. Ggg fig. 100, was drawn firom a variety of 
Cf, pyriformis, Schw., the C. aureOj Nutt., as thefiniitand up-^ 
per pistillate scales often agree exactly with this figure, and 
the opened fruit shows the same dark, compressed, and obo- 
vate seed, drawn on the fig* of Schk. : and Muhlenberg 
douited whether both or even either of the figures of Schk. 
answered to tlie plant wliich he described under the satme 
name. And certainly the characters of the fruit, given by 
Mnh., viz. ovate, acute at both ends, and nerved, are entirely at 
variance with those given above from the description of Schk. 
We learn too from the Mon, that the C. tetanica in the Her- 
barium of Muh. IS clearly the C. granularioides, Schw., which 
is the true C. conoidea of Schk., as remarked Vol. X. p. 47. 
The C. tetanica of Muh. Ilerb. and of the Mon. is obviously 
a very distinct plant from the C. tetanica, Schk. described 
above. A new name has already been given to it by Dr. 
Schw., and it is also C. conoidea Schk. The C. tetanica, 
Schk. must retain the name given by that botanist. Until 
the specimens shall have been actually compared with those 
from which Schk. drew his figures, this is the only safe 
course. I have a species of Carex which agrees very nearly 
with the description and figure of Schk., and must at least be 
a variety of the real C. tetanica. I had a full opportunity of 
examining it in its fresh state. It has the following charac- 
ters, and corresponds very nearly with tab. Oooo fig. 207. 

Culm 6 — 10 inches high, triquetrous, scabrous above; 
leaves flat, linear-lanceolate, shorter than the culm ; bracts 
linear, long, surpassing the culm, with short sheaths ; stami- 
nate spike single, erect, long-pedunculate, with oblong and 
obtuse scales, tawny, green on the keel ; stigmas three ; pistil- 
late spikes two, sometimes three, oblong, loose-flowered, re- 
jrnote, — upper sub-sessile, the lower exsertly pedunculate ; fruit 
ovate and acute at both eads in its young state, and recurved at 
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ihe apex, — ^when mature, obovate, sometimes recurved, gla- 
brous ; pistillate scale ovate, disttnctly mucronate bek>w, less in 
the middled the spike, and often only acotish at the sommity 
green on the keel, shorter than the fruit. Colour light green. 
Flowers in May— ^moist meadows, in Stockbndge, Mass. 

• 122. C HabeynfM* Dewey. 
Vol: XI. tab. N. fig. 43. 

Spicis iBtaminiferis subbinis oblongis erectis sessiKbus ap* 
proximatis a fructifera remotis, suprema longiore ; spica fhto- 
tifera tristigmatica solitaria oblonga cylindracea exserte pe- 
dunctilata erecta sublaxiflora, raro bin is distantibus et supre- 
ma superne staminijfera ; fructibus ovali-ovatis brevi-rostra- 
tis subtriquetris inflatis nervosis glabris ore obliquis, squama 
ovBta acutiuscula paulo longioribus. 

Culm 1 — 2 feet high, erect, acutely triquetrous, minutely 
scabrous, purplish towards the base ; leaves linear-lanceolate, 
about half as long as the culm, shorter below, rough on the 
€dge, sheathing towards the base ; bracts linear-lanceolate, 
leafy, shorter than the culm, with sheaths white opposite to 
the leaf; staminate spikes one to four, generally.two, approxi- 
mate, sessile, lower ones short, upper one about an inch long, 
densely imbricate, remote from the pistillate spike, — ^with an 
oblong and obtuse scale, tawny, white on the edige, green on 
the keel, and the lower one sometimes with a few fruit ; stigmas 
three ; pistillate spike single, sometimes two, erect, oblong- 
cylindric, exsertly pedunculate, somewhat loose-flowered, — 
when two, the lower remote, and the upper sometimes stami- 
nate at the apex ; fruit ovate, or oval-ovate, slightly inflated, 
glabrous, nerved, sub-triquetrous, — with a short beak, red- 
dish brown, and its orifice white and oblique ; pistillate scale 
ovate, somewhat acute, somedmes rather obtuse, reddish- 
brown, white on the edge, green on the keel, varying from 
more than half to nearly the length of the fruit. Color of 
the plant dark green. . 

Flowers in May — grows in upland meadol^^s, Westfield, 
Mass. — found by Mr. E. Davis, principal of the academy, 
an accurate and indefatigable botanist. 

This beautiful species bears some resemblance to C. vestita, 
which has sometimes two staminate spikes ; but the spikeS^ of 
this plant are longer and not sessile, and in most of its clia- 
racters it differs from any American species hitherto de- 
scribed. 

VOL. XI. — NO. 2. 40 
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12S« C. collecta. Dewey. 
Tab. N. fig. 44. 

Spica stamiiiifera solitaria erecia laxe imbricatis gradfi 
sub-pedimculaU ; spicis fmctileris trisdgmaticis subternis 
ovatis pauciflork bracteads, inferiore bfevi-peduncalata ; 
fructibus ovatis rostratis sab-bidentatis sub-pabescentibiis, 
squama ovata acuta paulo lonf^oribns. 

Culm 6—16 incbes hi^, triquetrous, scabrous above, pro- 
cumbent in maturity, very slender, leaves finear, subra&al, 
shorter below, upper also shorter than the culm, narrow, m>- 
nutely scabrous on the edge, soft, bracts linear, lower one 
about equalling the culm, staminate spike single, erect, slen- 
der, nearly half an inch long, scales oblong, long-acute, 
whitish-yellow, white on the edge, green on the keel and sca- 
brous, loosely imbricate ; stigmas three ; pistillate spikes two 
to four, ovate, small, sessile, few-flowered, bracteate, lower 
One pedunculate ; fruit ovate, rostrate, slightly bidentate, sul>- 
pubescent, and ciliate serrate on the beak ; pistillate scale 
ovate, acute, large, light vellow, white on the edge, green 
and scabrous on ttie keel, shorter than the fruit. Color of 
the plant light green. Seed ovate, triquetrous. 

Flowers in May — grows in small bogs on the border of a 
high sphagnous marsh, Worthington, Mass. with C. curiam 

Related to C. nova^ctngluB — ^but differs in the number of 
stigmas, and in other characters. From C. varia it di&rs 
in its manner of growth, as well as in its staminate spike, 
scale, and in its fruit being more ovate, less globose, slightly 
pubescent, and scabrous or ciliate-serrate along the beak. 

124. C. vema. Vill. Pers. no. 103. 

— pracox. Jacq. Wahl. no. 98. Pers* no. 91* 

Schk. tab. fig. 27. 

Spica staminifera solitaria erecta ; ^icis fructiferis tristigr 

maticis binis ovato-oblongis approzimatis sub-peduncalatis ; 

fructibus ovalibus subtriquetris acutis pubescentibus, s(|uama 

ovato-oblonga sub-mucronata paulo brevioribus. 

Culm 2-^ inches high, triquetrous, smooth ; leaves suIh 
radical, linear, scabrous on the edge, rigid, spreading, longer 
than the culm ; sheaths short, terminated by a short, lanceo- 
late, acute bract ;. staminate spike single, erect, oblong, pe- 
dunculate, sometimes with a few pistillate florets at the base ; 
staminate scale oval, rather long, obtuse, tawny; stigmas 
three; pistillate spikes two, approximate^ ovAe-oblong, sub* 
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.^iiessile, lowest short-pedunculate, fruit oval, subtriquetrous, 
acute, pubescent ; pistillate scale ovate, rather broad, some- 
vrfaat acute or sub-mucronate, dafk-colored, and a little longer 
than the fruit. Color pale or yellowish-green. 

Flowers in May — grows on " rocky hills in the north part 
of Salem, Mass.'' — ^found by Dn C- Pickering this season, 
for the first time in our country. It is a common European 
species. On the specimens of this species received from 
Germany, the pistillate scale is sometimes only acute, on oth- 
ers it is short-mucronate. On the plamt sent me by Dr. 
Pickering, it has commonly the latter form. The whole 
plant very closely resembles the European, except that the 
scales are rather lighter colored. It should be remarked that 
this plant is not the C. prcRCOX^ Schreb., the C. Schreheri^ 
Schk. tab. B. fig. 9« 

Remark. Additions and Corrections. 

To C. bullata, Vol. IX. p. 71, should have been add^ 
the following variety. 

C. hullata. Schk. 

&' cylindracea^ Mihi. C. cylindrica, Schw. An. Tab. 

Spicis staminiferis longo-pedunculatis ; spicis fructiferis 
longo-cylindraceis subdensifloris ; fructibus longo rostratis. 

In this variety, tlie fruit is much more close than in the 
common form, less inflated, and with a beak longer in pro- 
portion and very slightly scabrous. 

Found in S. Carolina — Schw. ; also, with the commojo 
variety in New-England. 

Also, to C. Mrsuta, Vol IX. p. 60, tbe following variety, 
C. hirsuta. Willd. 
Schw, and Torrey no. 47. 
^- pedunculata, Torrey. 
Spicis oblongo-cylindraceis pedunculatis ; foHis leviter 
pubescentibus. 

The lower spikes of this variety are longer and distinctly 
pedunculate, although the peduncles are short ; the leaves 
are slightly and sometimes scarcely pubescent. 

Grows in Phillipstown, Highlands, N. Y.— Dr. Barratt ; 
also in the meadows S. of Newburgh, N. Y. with C. squar- 
Eosa, C. gracillima, and the common variety ; fpund .also in 
jthis town.^ 
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Also — rthe C. alha of our country, Vol. VII*. p, 266, mast 
be considered a variety of the European species, on uccauut 
of the diflerence in the leaves. 

C. alha^ Haenke. 
Schw. and Torrey no. 75. 
/J setifolia, Dewey, VoL XI. tab. H. fig. 26. 
The leaves are hristle-form^ slender, rather stiff, and erect 
tiH near maturity. It is rather smaller than the specimens 
from Europe. In otiier respects it does not differ. In the 
form and colour of the frnit and scale, and in the hyaline, 
obtuse, leafless sheaths, the resemblance is complete. 

Grows on lig'ht rocky soil, Pownal, Vt. and Go^ Island, 
N. Y.-— abundant at the latter place. Also, at Watertownj. 
N. Y. — ^Dr. Crawe j Mow. 

Also — to C squarrosaj Vol. VII. p. 270, the following: 
variety, 

C. squarrosa^ L. VoL XI. tab. I. fig. 29. 

Schw. and Torrey no» 11. 

^- typhinoides^ Dewey. C. typhinoides^ Schw. An- Tab, 

Spicis longo-cylindraceis superne attenuatis subbinis saepe 
approximatis. 

Spikes long-cylindric, attenuated above, one to three, more 
or less pedunculate, often approximate ; large and leafy bract 
under the lower spike ; leaves appear to be less rigid. 

Found in N. Carolina — Schw. This appears to be only 
a variety of C'squarrosa — the fruit has three stigmas, though 
it is referred in the An. Tab. to those which have only two, 
and the scales do not differ. As all the descriptions of C 
squarrosa implied there was only one spike, this was natural- 
ly considered distinct. But the common variety i;5 found to 
have from one to three spikes, similarly situated to these, as 
shown in the Monograph^ PL 27, fig. 3. The specimens I 
received from Dr. Barratt, collected in the Highlands of N. 
Y. have one, two, and three spikes. It becomes necessary to 
amend the description of C. squarrosa^ L. by this dii&rence 
in the number of spikes. The lower ones too appear to 
have much fewer staminate florets than the highest, or to be 
destitute of them. The figure of C^ squarrosk. Vol. XI. tal), 
I. %. 29, shows ^e common vawty before the fruit is ma- 
tured. 

^ Also — ^to C. utnbellata. Vol. X. p, 31, th^ following va* 
riety. 



Digitized by VjOOQ IC 



Cdricography. 317 

C. umbellata^ Schk. 
Schw, and Torrey no. 89. 
/^. vicinaj Dewey. Vol. X. tab. D. fig. 13. 
Spica fructifera unica staminif^ree approximata sessili ; 
ceteris fructiferis, cum pedunculLs radicalibus. 

One sessile pistillate spike ovate and at the base of the 
staminate, with two or three radical peduncles bearing each 
a pistillate spike, as in the common variety. 

As this variety is found growing on the same root with the 
other, there can be no doubt about it, although the fig. in 
Schk. and all the descriptions given before that in this Jour- 
nal, Vol. X. imply that all the pistillate spikes are on radical 
peduncles. This variety too is very common. 

Also — C. multifioriu MuIk 

Schw. and Torrey no. 21. 

^. mierospermaj Dewey, Vol. X. tab. F. ^g. 19. 
C. microspermai Wahl. 
The characters are given from Wahl. in Vol. IX. p. 61. 
The spike as a whole less compact than in the common 
variety — but the splkelets close aggregated ; the fruit less 
compressed, shorter, with a shorter and less acuminate beak. 
Grows in the same situations as the common, and the spikes 
are often large. 

The C. bracteosa, and C. polymorpha^ Schw. An. Tab, 
are said in the Man, to be only varieties of C. ■ multiflora. 

C CollinsiL Nutt. 
Nutt. Genera, Vol. II. p. 205. 
C. Michati3cii, Dewey, Vol. X. p. 273, tab. G. fig. 21 • 
-^ subulata, Mx. and Mon. no. 73. 
As Wahl. had established a species under the name of C 
subulataj it became necessary to change the name given by 
Mx. to this species. But as Mr. Nuttall had given the plant 
another name previously, justice requires that this species 
should be called C. Coltinsiu Though I have never seen 
the termination of the fruit so much recurved^ there can be 
no doubt that, Mr. Nuttall respected the plant which I. called 
C- Michanxii. I adopt his ns^iae for tliis species. 

C. afilnis. R. Br. Vol. XL p. 
C. rupestris, AH. f Schk. tab. Kniin. fig. 200. 
The description of C. affims shows it to be very near, if 
not identical with Ct rupestris, Allion. 
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C. cespitosoj Vol. X. p. 266. 
Lower pistiUate spike often with one to three branches at 
its base. 

C. pseudo^yperus^ Vol. IX. p. 71. 
The staminate spike is sometimes androgynous, having a 
cluster of pistillate flowers at the summit. 

C. straminettj Vol. XI. p. 157. 
y. minor, Dewey, Vol. Al. tab. N. fig. 45. 

Spiculis parvis subsenis obovatis ; fructibus ovatis acumi- 
Batis compressis alatis serrulatis, squamam ovatam acutam 
subaequantibus. 

In this variety, found in cultivated fields, the spikelets are 
much smaller than in the common one, less globose, nearly 
obovate, more remote in proportion to their size ; the fruit is 
smaller, less round, less broadly winged, and about equal in 
length to the ovate and acute scale. Although this variety 
appears pretty remote fi*om the common form, there is full 
jreason to consider it only as a variety. 

Figures of the following species accompany this paper. 

Tab. M. fig. 38. C. da'svcarpa Vol. XL p. 148 

39 — glaucescens XI. p. 150 

40— Elliottii XI. p 151 

41 — ^verrucosa XI. p. 159 

42 — trichor.jirpa 

0. turbinata XI. p. 159 

Tab. N. fig. 43— Halseyana XI. p. 313 

44 — collecta XL p. 314 

45 — straminea y minor XL p. 318 
46 — planlagiiiea XI. p. 155. 

47 — anceps X. p. 36. 

a. Broad radical leaf. 

b. Narrow and long hyemal leaf. 
48 — lupulina 

p. polystachia XL p. 166 

49 — ^tetanica XI p. 312^ 

Note. This Caricography contains descriptions of one 
hundred and twenty-eight species of Carex found in North- 
America. It embraces all the fifty-nine species described by 
Muhlenberg, except his C. polymorpha, which is probably a 
variety of C. Buxbaumii. In the Flora of Pursh, sixty-four 
species of Carex are described. Of these, C. arenaria, C, 
divuhoy C. leporina, C. ovalisj and C. distans^ have not 
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Ibeeti found by later botanists, even in the very localities men^ 
tioned by that author. These several species, common in 
Europe^ are generally supposed not to inhabit our country. 
The other species in Pursh's Flora have been introduced 
into this Caricography. Of the numerous species in the 
An. Tab. of Dr. Scfaweinitz, most have been introduced into 
this work, as species or varieties well ascertained. Future 
examinations may detect some mistakes, or discover other 
species, which may be the subject of another paper. Figures 
of forty-nine species and varieties have been ^given in this 
work, embracing all the new to which the writer had access. 
By some, tiiere will*foe thought to be a too great increase of 
species. The present hostility to the introduction of new 
species is favourable to the cause of natural science. In his 
Discourse before the New^YorTc Alpha of the *. B. K. 
Society^ His Excellency DeWitt Clinton expressed the gene- 
ral opinion of scientific men upon this subject. Still it is 
evident, that this principle may, like every other, be carried 
to an unreasonable extreme, and one which shall be equally 
injurious to science. The natural history of any genus can- 
not he perfect^ until all the reaUy distinct species are recog- 
nized and described as such. And though " every minute 
difference, every trifling variation^' is not to constitute a new 
species, the language or practice even of Linnaeus will not 
authorize the rejection of important and constant differences. 
Upon them he founded all the species he described. Upon 
the same, every observer is authorised to proceed^ until the 
science is perfected. There can be little doubt that future 
observers will add many species to those already described. 

Systematic Arrangement and Index of the North American 
Species of Carex. 

I. Stigmas two. 
A. Spike single. Luscious, 

1. Carex dioica, L.* ' Vol. X. p. 2^3 

— *- Linnmana, Schk. 
fi' Davalliana, Wahl. 

2. — Wormskoldiana,* Homein. Vol. XI, p. 154 

— scirpordea, Mx. 

— Mlchauxii, Schw. 

** Those speciefii marked with ao asterisk are common to Eorope and this 
country. 
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B. Spikes several Dicpdaus mid androgynmu^ wiih siameni 
aiidpisliU various^ sUuaitd, 
3 sterilis. \Vi!lcl. Vol. XL p. 304 

4. — bromoides, Schk. Vlil.p.264 

C. Spikes several. Androgynous. 
1 . Stamens ai the sttmmil of the spikelets. 

5. cephalophora. Willd. Vll. p. 269 &. X. p. £6a 

6. rosea, Schk. X. p 276 

^ radiala, Dewej. X. p. 276 & XL tab. H. fik 24 

r. rctroflcxa. Mnh. VIL p. 271 & X. p. 277 

8. Mahlcnbcipi, Schk. VI If. p. 265 

9. stipata, Mnh. VH. p. 271 & X. p. 277 

- vu^nntndea, Mx. 

10. multiflora, Muh. IX. p. 60 

^ microspenna, Dewey, XLp.S17&X.tab.F."fig.l9 
1 1 swu^moides. Muh. VIIL p. 265 

12. . dispenna, Dewej, VIIL p. 266 & IX. tab. A. fig. 3 

13. Rctacea, Dewey, IX. p. 61, tab. B. fig. 5 

14. pamculata,* L. & Muh. X. p.^75 

decomposita, Muh. 

^S. teretiuscnia,* Gooden. V[L p. 265 

16 moricata.* L. XL p. 307 

fi' ccphaloidea, Dewej, XL p. 308 



2. Stamens at the base of the spikelet 



s. 



17. bicolor.* Allioo. XL p. 306 

!S' Wiacea,* L. XL p. 306 

^^' Dewejana, Schw. IX. p. 62, tab. C. fig. 11 

20- trispenna, Dewey, IX. p. 63, tab. C. fi^. 12 

2L scoparia, Schk. VIIL p. 94 

leporina, Mx. 

22. lagopodioides. Schk. VIIL p. 95 

tnbuloides, Wahl. 

Bichardi, Mx. 

23 straminea, Willd. VIL p. 276 & XL p. 157 

0' brevior, Dewej, XL p. 158 
— straminea, \\ ahl. 

y- minor, Dewej, XL p. 318 tab. N. fig. 45 

24. fcena, Muh. X. p. 284 

25. cristata, Schw. X. p. 44 & XL tab. K.-fig. 31 

26. xMuskingumensis, Schw. X. p. 281 &XL tab. L. fig. 35 

arida, Schw. and Torrej. 

27. stellulata,* Schreb. XL p. 306 

echinata, Retz et al. 

28. scirpoideg, Schk. VIIL p. 96 

triceps, Mx. 
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^ ,--p- cttrta,* Gooden. 

caneacena, L. et aL 

30. ■ festucacea, Sqhk. 

31. remota,* L. 

32. tenera, Dewey, 



8211 
Tin. p. 93 



VIILp. 96 

XL p. 309 

VIII. p. 97 & IX. tab. C fig. 9 



i3, Stumens at the i^ex of the highest mi lowest ^keleta.'-^e 
middle apikdeU entirely staminate. 



33. _ skcata, Dewey, 



X.p.2r8,tab.Ffig.l8 



D. Stamens and stigmas on a^^raie sj^ikea. 

1. StemUnetie spike singie. 

IX. p. 64. tab. B fig. r 

X. p. 45, tab. G 22 & 23 

X.p. 48 

IX,».69j8t XI- tab.I fig. 30 

XI. p. 309 

XL p. 310 

XL p. 310 

XL p. 310 



34. .. novce anglise, Schw. 
S^^ flortdana, Schw. 

36. — aurea, Nuttall, 

pyriformis, Schw, 

37. concolor, R. Brown, 

38. ■ liiutica, R. Br. 

39. , saxatilis,* L. 

j3. compacta, R. Br. ? 



40. 



41. 
42. 
43. 
44. 



2. Staminate sp^es two er more. 

acuta,^ L. 

^- erecta, Dewey, 

>. sparsifloi-a, Dewey, 

- cespitosa,* L. 

- aquatilis,* Wahl, 
■ stricta,* Gooden. 

- crinita,* Lam. 

- leonura, W^hl. 
0' paleacea. Ph. 

y. gynandra, Dewey, 

11. Stigmas THiiEfe* 
; £. S^kes androgymn$. 
u. Stamens Bt the sttmm^> 
1. Sp^esingh. 

45. -— — polytrichoides, Mi^h. 
— — microstacMa^ Mx. 
lepialea. WahL 

46. — leucoglochin,* Ehrh. 

— ^ — pauci/lora, Lightf. & aU 

47. affinis, R. Br. 

— rupestris, Allion. 
VQh. XI.— N<K .2 41 



X. p..265 
-X;p.265 
X.p. 265 
X. p. 266 
X. p. 26r 
X. p.$69 
X. p. 270 

X. p. 270 
X.P.S70 



lX.p.55S 

Xp.42 

XL p. 305 
XL p. 3ir 
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48. attenuata, R. Br. Xi. p. S05 

49. filifolia, Nutt XL p. 150 

50. Fraseri, Sims. Xl. p. 155 

— lagopu9, Muh. 

2. Spikes uvertd* 

51. ovata. Radge X. p. 44 

S* One, 9omeHm!t8 more, radical peduncles, with single spikes. 

52. Wildenowii, Schk. IX. p. 258 & XI. p. 311 

— Jamesii Schw. 

4. Several radical peduncles, with single spikes, 

53. — i— pedunculata, Muh. . IX. p. 259 

b. Stamens at the base of the spikes. 

1. Spike one, sometimes more. 

54 sqaarrosa. L. VII. p. 270 & XI. tab. I fig. 29 

■ typhina, Mx. 
^. typhinoides, Dewej, XI. p. 515 

2. Spikes several. 

$5. atrata ,♦ L. X. p. 271 

56. media, R. Br. XL p. 30^ 

F. Terminal spike androgynous, pistillate at the summit; the 
others wholly pistillate. 

57. — viresceiis, Muh. IX. p. 259 

^. costata, Dewej 

58. hirsuta, Willd. IX. p. 260 

^ pedunculata, Torrej XL p. 315 

59.* — — Buxbaumii,* Wahl. xTp. SO 

— - polygama, Schk. 
60 vindula, Mx. XL p. 15^ 

triceps, Elliott 

^1 formosa, Dewey, VIIL p. 98 & IX. tab. B fig. 6 

^^ gracillima, Schw. VIIL p. 98 & XL tab. I fig: 28 

digitalis, Schw. and Torrey. 

63 misandra, R. Br. XL p. 153 

64. Torreyana, Dewey, X. p. 47 

«««/«/«, Dewey, VII. p. aTT & IX. tab. A % 1 

— Damstt, Torrey. 

6^« —■ fuliginosa,* Schk.. XL p. 150 



Digitized by VjOOQ IC 



• ^uricography. 333 

G. Staminate sipike single. 
1. PhUUaie ipikes sessile or with inclosed peduncles. 

66. — pubescens, Muh. IX. p. 7^ 

67 vestita, Willd. IX. p. j261 

<58. — varia, Muh. XI. p. 162 

0. pedicellata, Dewey XI. p. 162 

69. mar^nau, Muh. XI. p. 163 

■ ■■ pennsylvanioa. Lam. 
TO. dasycarpa, Muh. XL p. 148. tab. M fig. '38 

71. Richardsonii, R. Br. XL p. 152 

72. concinna, R. Br. XL p. 152 

73. flava,* L. IX. p. 65 

t 74. Oederi,* Ehrh. X. p. 38 

irregularis^ Schw, 

75. tentaculata, Muh. • X, p. '34 

rostrata^ Mx. 

76. CollinsH, Nutt XL p. 317 

Michauxii, lyewej, X. p. 27. tab. G fig. 21 

subtd(tta,Mii. tLnd Mon. 

77. foliiculata, L. X. p. 3^ 

initimeseens, Rudge. 

: 78. xanlhophjsa, WahL VII. p. 274 and X. tab. D fig. 15 

79. lupulina, Muh. XL p. 165. tab. L fig. 37. 

lunda^WM. 

^' polystachia, Torrey XL p. 1 66. tab. N fig. 4 

80. r- Davisii, Dewey, X. p. 279 and XL tab. H fig. 25 

(dpesiris, Allion. & Mon. 

81. nigro-marginata, Schw. X. p. 282 & XL tab. H. fig. 27 

^2. coBecta, Dewey, XL p. 314 tab. N. fig. 44 

2. Pistillate spikes exsertly pedunculate. 

B3. plantaginea. Lam. VII. p. 272. & XL p^ 155 

tab. N fig. 46 
latifoliay WahL 

S4. anceps, Schk. X. p. 36. & XL tab. N fig. 4T 

plantaginen, Muh. 

heterosperma, WahL 

striatuta, Mx. 

^. alba, Haenke,* VILp.266 

' 0. setifolia, Dewey, XL p. 316. tab. H fig. 26. 

86. oliffocarpa, Schk. X. p. 280 

0, Van VlecUi, Dewey, X. p. 2«1. tab. F fig. 20 

87. conoidea, Schk. ^* P- ^ 

'• granulanoides, Schw. IX, p. 262. tab. A fig. 4 

tetanica, Muh. and Mon. 

S8. —^ granulans, Muh. VII. p. 272. & XI. p. 156 
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89 acabraf a, Sdiw. IX. p. 66. & XI. laii. K fig. 30 

90 1 blanda, Dewey, X. p. 45. & XI. tab. K fig. 3$ 

— conoideot Mtm. and JIf mi. 

91. laxifloni. Lam. X. p. 31 

grUea» Wahl. 

pauper cula^ Mx. 

92. ustulata.* WahL . XI. p. 149 

98. capillarib * L. XI. p. 14^ 

94. podocarpa, H. Br. XI. p. 162 

95 fiexaou, dchic X. p. 40 

— — tenuis^ Rudge^ 

— debili8,^x. 

96. aylvatica, ffuifa. X. p. 49 

dtytneja, Wahl. 

97 di-iialw, Mah. XI. p. 147 

98 caatanea. W ahl. IX. p. 73 

^2t/M, Rudge. 

99. WaHhingtoDiana, Bewej^ X. p. 272. tab. D fig* 14 

■ rdgra, Schw. and Torrej. 

100 tetanica. Schk. XI. p. 3 1 2. tab. N fig. 49 

101. Halaejraoa, Oewej XI. p. 313. tab. N figs4S 

3. Pi9tittmt€ 8pikes pedunculate and 9carcefy sheathed. 

102. Hiifiace^ Muh. X. p. SO 

prasina^ Wahl. 

103 umbellata, SchL X. p. 3i 

0. vkina, Dewey. XL p. 3t7 & X. tab. D. fig. 13 

104. miliaris, Mx. X. p. 36 

105. paUesccns,* L. VIl. p. -267 

106. EUiottii. Torrey. XL p. 151. tab. M fig. 40 

eastanea, Elliott. 

fuli^a, Mnh. 

lOJ. hjstericina, Willct. X. p. 35 

108 glaucescens, Elliott. XL p. 150. tab. M fig. 39 

— - senipervirens, Schw. 

109. limosa,* L. X. p. 41 

^ irrigua, Wahl. 
y rariflora, Wahl. 
i' livida. W-ahl. 
« oblonga, Dewey, 
^ fenticuiana, Mx. YIL p. 273. & IX. tab. A fig. 2 

110. pseudo-cyperus,* L. IX. p. 71 

furce^ta, Elliott. 

111. JHitchcockiana, Dewey, X- p- 274. tab. E fig. 17 

H. Staminate spikes two or more, 
112 trichecarpa, Muh. VU. p. 274. & XL p. 15d 
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. /}. turbmata. Dewey, XI. p. 159. tab. M fig. 42 

113 Barrattii, Torrey. XI. p. 163 

Httoralis, Schvr. 

1 14. aristata, R. Br. XL p. 161 

115. — ^ filiformi*.* Gooden. VII. p. 268 

116. am^llacea.* Gooden. VH. p. 266 

]\l\ n '^SrSC Muh. XL p. 159: tab. »§g. 41 

119. Bullat* Schk. iri;^i5 

^.cyMmlracea.Dew«j'. «ft iTh ^fi^ 8 

120. Schwcinitwii »ewej. ^iWi ;^ i fiJ^ke 

121. retiorsa, Schw. IX. p. 67,. & XI tab. L fig. 36 

— — Tbrreyona, Schw. 

122. pellita. Muh. f^^' P* ^" 

123. , lacustris,* WiUd. X. p. 43 

riparfa. Muh. 

124. verna, ViU. Pers. XL p. 314 

125. cherokeensis, Schw. XI, p. l60. tab. L fig. 34 

— — recttr»o,Muh. -^ 

126. oligospenna, Mx. /^i; ?• *°" 

,2r. longirSstris. Tor«y. IX. p. 257. tab. C fig. 10 

128. gigantea. Rudge, ^*- P- "* 

Note. An appendhe, containing some additions, aaey he 
expected at a foture day. 



Art riL^Historv and deteriptUm ofnm f""^*"*^* f*^" 
mspheric AppeJance», as they u^re observed ,m the IQtkof 
iX^^ltis; in a letter from Charles Meriwbtheb. 
E^ Tod county. Ky. to Dr. Samuel L. MiTCHiLL, 
dated Sept. », 1824. 

DEAR Sir, — , » «r „ 

I HAVE talien tlie liberty to send you an account ot a 

phenomenon, so uncommon, that I think it would be proper 

to be inserted in some publication which may hand it down to 

^"'oTrriday, the 19th of August, there appwured circles 19 
the atmosphere, as laid down in the following diagram : 
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E and W represent the east and west point of the heavens ; 
A is the Eenith ; B the sun ; CC a prismatic circle, of sur- 
prising brilliancy ; F a very bright circle of light, passing 
through tha sun B ; Cc Cc two sections of circles, intersect- 
ing the circle F, at the point Cc F. These sections were 
very bright at their intersection with F, but became gradually 
invisible as they approached the sun. B and A and Cc F 
were in a right line, and the intersection Cc F was the same 
height above the horzon as the sun, and moved north, and 
approached the lenith in the same proportion as the sun 
moiwd south and approached the zenith* The circle F and 
the sections Cc Cc were circles of similar radii, and diminish- 
ed in size, as the sun approached the zenith. These circles 
were first observed about 8 o'clock, and continued until lU 
There was not a cloud to be seen, but so thick a haze, high 
up in the atmosphere, that the sky appeared completely black, 
and the sun shone with so much splendor, and there was such 
a glare, that any person's eyes would be filled with tears in a 
few minutes, by going into the light. 

The same phenomena appeared again on the following^ 
Friday. The haze was not so thick, and there were a few 
Ihiii clouds floating in the atmosphere which, whea they pass*? 
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«d under any of the circles, obscured them until they were 
gone by. There appeared .also on this day a prismatic oval 
at *D D, but less brilliant than the external one} the day 
was less bright and the circles were less splendid. It was 
seen on thb day from 9 o^clock in the forenoon until \ in the 
evening, at which time the intersection was to the east of 
north ; in all other respects the phenomena were the same as 
on the 19th. 

In connexion with the above, it may be proper to add, that 
the weather this year has been rather uncommon in this neigh- 
borhood. Our winter was very dry and warm, and the sum- 
mer more hot than any person in this part of tiie country re- 
collects ever to have felt.* We have not had sufficient rain 
since the 20th of April, for transplanting, and not so much 
since the last of June as would lay the dust ; and last night 
we had a frost sufficiently severe to kill some cucumbers we 
had kept alive by watering. About five days previous to the 
19th, the wind shifted to the north-east, and remained there 
until after the 26th. 

I have been thus particular in describing the weather, to 
enable you to form a rational explication of these phenomena. 
If you should consider the above as worthy of your atten- 
tion, I shall be highly gratified ; and, with the greatest re- 
spect, I beg leave to subscribe myself your most obedient 
servant. ^ • Charles M ERivirETHER. 

To Charles Merivitether, Esq. 

Nevj-YorTc, March 13, 1825. 
Dear Sir, — 

Tour letter describing the meteorological phenomena, o( 
August 19, and the succeeding Friday, as they were observed 
in your part of Kentucky, reached me, in due course, through 
the post-office. 

I suppose they must be classed among the halos and par- 
helions ; though it is my opinion a. better theory is wanted 
than we yet possess, for their solution. 

To preserve fi-om oblivion, an atmospherical appearance 
oCa somewhat similar nature, I described and figured, in the 
Medical Repository, vol. V. pp. 210-11, the three rainbows, 
which appeared at once, on the 17 th October, 1801, and 

' * Haviog h«d my tliemoiii^t^r l^rokeo; I «m not aMe to fives the deg^re^.. 
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^tooted MussclieQbrdeck and HaUey for eincidation: awdl 
miAi the like ittteatim, I also Boiiced and delineated for tbe 
same work, vol. X. pp. 409*10, ibe very admirable meteors 
aeen at New- York, on the SOlh March, im7. By consak- 
ing die passages referred to, you wiU find I have not been 
inatteative to snch natu^ occurrences. It is ray «lentioa 
to effler your paper to our Litepary and Philosof^ica) Socie- 
ty, at their next meeting ; and to submit its contents to their 
learned and scientific decision. 
Yonr's, respectMly, 

Samuel L. Mitohul. 

Delaeation 4>f halos which appeared tthout the son on fbe 
8th of September, 1816-— continuance about onehoar, (iN>m 
3 to 3 o'clock, P. M.) at Newport, K. l^^-^observed and4e- 
liseaiied by D. Melville. 




■ Solar Haloi. 

Pi^xed to the following article, in the' Rhode Island pa- 
per, fiiom which we copy it, i$ the paragraph: pMbttshed in 
the National Intelligencer of September 11, announcing the 
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(Phenomenon as seen in that city. We have thought thU 
jparticular accOutit of it, as oteeived elsewhere, tKotild be ac- 
ceptable to oar readers. 

[From the R. L Republican.] 

The above des<^bed phedonieBOA was obseiV^ at thU 
l^lace on the same day^ Sunday, S^pt. 8th, between the hours 
of two and three in the afternoon ; duration of its appearance 
about 40 or 50 minntesv The annexed sketch was delinea^' 
ted at the time by actudU observation. 

The sun at ^at hour bearing about soudi west. The 
halo immediately eficircling the sun wfts about the usual di-^ 
ameter of those commonly sieen, but oncomtuonly bright^ 
being tinged in its whole circumference with prismatic col- 
o«i^, especially on its upper and north-eastern limb, where a 
brigtit mock sun (or Mm dog^ as it is usually called by sea-^ 
men) was formed ; the rays of light from which,-formed a 
second halo of a smoky white colour, well defined in its 
whole circumference, but more faintly as it approached the 
primsary halo on its south-western limb, where they united, 
Ihe second being exactly double the diameter of the first ; 
this second circle having a mock sun, less bright than the 
first, on its north-western, and another on its sdutlh-eastern 
limb, on a right line, nearly in that direction from the one 
hi the primary halo ; the ray of light thrown off from which, 
formed two other circles, double the diameter of the second^ 
and crossing the primary halo on its south-western limb, in 
the brilliancy of which it was lost ; and crossing the second 
halo on its norths-eastern limb about thirty degrees ^m the 
horizon, where they were well <lefined, but diminished into 
slight pencils, until they were lost as they approached the 
nonh-eastern part of the primary halo. The rays of 
light thrown off from the concentration of these circles at 
tbeir janction, or place of crossing the north-east, formed an- 
other and larger circle, (about 120 degrees of which was be* 
low the horison) which crossed the two last in faint lines, and 
lost itself as it approached the second circle, which it would 
have touched, if continued on its south-western Urab. 

It would be presumption in the writer to attempt account- 
ing for the causes of a phenomenon in nature, which has 
remained unaccounted for by thi^ phi]osof)hers of the pre- 
sent and preceding ages ; but it will not be considered pri^ 
sumption to premise the causes of a phenomenon, which cafi-^ 

VOL^ XI. — NO. 2. 42 
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ses are 80 self-evident as to have*been considered iinwort&jr 
the notice of the Newtons and Franklins and Rittenhoase» 
that have gone before us* Halos or circles, aronnd the stut 
or moon, have always been considered sis the precursors of 
rain (or snow in the winter season^ and all are accustomed 
to predict the number of hours to elapse before Idling weath- 
er, by the number of stars visible withio a <arc]e about die 

The rainbow is formed by the reflection and refraetioo oT 
the suQ^s rays on the falling globular particles of nam. Ha* 
los about the sun or moon are formed by the. refraction of 
the rays of light on a medium more dense thaii the atmos- 
phere, without any reflection as in the rainbow. 
. For six or eight weeks previous to the appearance of the 
phenomenon just described, very little rain bad fallen on aay 
part of this continent ; as far as we have be»rd, |he drought 
was general. 

To account for the phenomenon as it appeared h^re, let us 
suppose the atmosphere to be abundant^ charged with va-^ 
por taken up by die sun, but not yet formed into cloiKJs of 
sufBcient density to fall in rain, but of a den^ty sufficient to 
cause a refraction of the sun's rays in their passage through 
it. Let us also suppose a north-easier commencing, (wlucb 
was observed by Dr. Franklin always to commence in tbe 
south-west,) forming a counter current in the higher regions 
of the atmosphere, carrying the dense vapor with it from 
tbe S. W. to the N. £. And let us suppose also the most 
dense part of the volume of vapor to extend firom the S. £• 
to the N. W. Then the rays of the sun, being refracted in 
their passage through this dense medium, would form tbe 
primary halo, with prismatic colors proportioned fo the den- 
sity of the medium, and the intensity of his rays — the most 
dense part pf the medium or surroundii^ vapour caiffiing a 
concentration of the sun's rays on that part, forming a mock 
sun, or sun-dog ; the rays of light thrown oflT from which 
would form the second circle on the surrounding vapor.^ 
The same cause would occasion a concentration of the rays 
of light forming mock suns nearly on a right line N. W. and 
S. £• on tbe second circle, from the mock sun on tbe north- 
eastern limb of the primary halo f the rays of light thrown 
off from which would form the two circles of the third order,, 
of double tbe diameter of the second, which circles prpssing 
ttw secondary halo on the northeastern part, forming: anoth- 
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%t concentration of the rays of light, which being again 
thromi off on ^ more distant and less dense medium, would 
form the great circle^ extending below the horison in the N. 
E. and crossing the third circles in a direction, if continued, 
to meet at the southwestern VaBoh of the primoury halo. 

That these are the causes of those wonderful phenomena 
^seems confirmed by the north-east.'««^ that followed, com- 
mencing on Mraila^^^renfng, and by the abundance of rain 
jcbich iias Since fallen. • At this place the i^in commenced 
<m the 9th, at night, and fell in torrents, almost without inr 
lermisdon, for e^hi days in succession. A» 

[From the National Intelligencer.] 

Extraefa of a letter frmn Dr. S. L. MitchillidtKied Oc- 
tober 4, 1616. — << I ^ank you for you» accotli^t of the halo 
of September 8, accompanied with a drawing. Under a 
convid^n that such natural appearances ought to be record- 
ed for the benefit of (he present time, and the information of 
oilr sttc<!es8ors, I caused the ih6St remarkable meteor of this 
kind that I ever beheld, to be delineated and preserved in th« 
Medical Repository. In the 10th volume of that work, its 
history and figures may be seen ; where, in addition to two 
circles^ like tiiose you c^served, there were ji'ce parhelia^ 
and two of them tailed. 

*^ As to a ftieory of the colors which ar^ produced by the 
reflettk>n and r^firaction of light in the rainbow, it requires 
an alteration 6r modification to suit the case of halos send 
pm'h^lia. I consider the scientific application of the taws 
of optics, tO' 'solve this phenomenon, as one of the raostinvit* 
ing subjects of modem science. It seems to be a casus 
Ofnhsus or prdterinUsus iti the Newtotiiap doctrine. An 
ardent genius in our country mrght supply the hiatits.^^ 

I view the reasonings of " A," in the Rhode-Island Re- 
publican, republished in the National Intelligencer, Oct. 3^ 
as being superior to any thing I have seen on this subject 

Washington City^ Oct. IL 



Digitized by VjOOQ IC 



332 Remarkable Atnu^tghetic JifptarmKet^r^ 

[Fromtbe Philadelphia Regiater, Sept. 17, 1816.] 

A description h given in tile National Inteffigeneer, of tlie 

12th inst. of a circle or halo, which was observed at Wash:^ 

ington on the 8th Sept.-^and as the writer is desirous of 

knowing the extent of this curious pbenomeiKAi, I shall at* 

.feinpt to describe it as it appeared in this Yicinity. 

Between 11 and la ty««lfK;k on Sunday, 8th Sept. a beau* 
tiftil corona or halo, was seen at Hoiii>«eKuric> near Philadel* 
phia, around the sun* The diameter appearea nd^^M^y KaH: 
the siie of a rainbow, the rim or edge stron^y marked wkh 
prismatic colours, and particularly a deep orange^-^lhe body 
of the circle was very misty ; but on the outside a clear blue 
sky. To the northward of this, there was another complete 
circle, of about the like dimensions, inters^ting the former^ 
and passing througl^ the centre of the sun^ at- its southern 
extremity. Intersecting this circle to the northward,, were arcs 
of two-odier circles, of much latgar dimensions,, crossing each 
other— colour whitish, but fainter than the other. The sky 
was remarkably clear to the northward, cloudy towards the 
south. In a southerly direction, there was also observed^ 
about one eighth part of a circle above the clouds^ with vasy 
bright colours. L. 

Extract of a Utter from a young gentleman in New Cas^ 
thy (DeL)to hit Mttter in the dty offfew^Yorky dated Sept. 
lOtA, 1816« — '' On Sunday morning last, at about 11 
o'clock, we were surprised by a most singular appearance of ^ 
four circles on and about the suu's disk, each having perfect 
all the colours of the rainbow. One of them (the most bril- 
liant) crossed the sun^s centre— two each cut the centre of 
the first, and the fourth was connected and at some distance 
firom the sun. Some of us are superstitious and firighteneci^ 
and none of us can give a conjecture as to what has produced 
*em-" 

Washington City, Sept. 25, 1816. 
I have sketched an uncommon halo which I saw here. I 
think it is an opprobium to modern philosophy, that ne 
satisfactory solution of the result of reflection and refraction 
has been given, at least I have seen none. It was seen at 
F^iSladelpbia, awl atKewcasUe, Delaware — at the /os^ jdace 
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with extraoFdinaFy modifications. No man is better able 
than you are to solve the phenomenon. 

I have the honour to be, with esteem, and very respectfully 
yours, * J03IAH MEIG9. 

The Hon. S. L. Mitghill, NewrYork. 




Aet. Xin. — On Pitchrhack and Breast-Wheels. By Mr. 
a. b. quinby. 

Prof. Silliman, 

Dear Sir, — In my letter of Feb. 12, 1825, I promised 
to communicate a paper for a subsequent number of this 
Journal, applying my theory of the Overshot- Water- Wheel 
to the Pitch-back and Breast- Wheels. I now redeem that 
pledge. 

Before offering my present paper, however, it is proper to 
remark, that a Pitch-back- Water-Wheel is one that receives 
the water at any point between the top of the wheel and the 



Digitized by VjOOQ IC 



334 A. B. Qinniy on WaUt-WkuU. 

lower extremis of the fint qaadnnt: and that a Brease' 
Wheel 18 one that receives Ae water exactly at the lower ea*- 
tremity of the first quadrant.* It is demonttrated in my pa- 
per on the Overshot- Water-Wheel, that the tfftct of water m 
descending upon the circumference of a wheel, is always in 
proportion to the vertical space passed through. 

This (act bemg regarded, it b easy to apply the theory of 
the Overshot-Water^Vheel to the Pitch-back and Breast- 
Wheels. 

If we assume the condition that the water is delivered upon 
th^^heel with a velocity equal to that of the circumference 
of Uie wheel, (in practice the water should be delivered upon 
the wheel with a velocity a litde Exceeding that of the cir- 
Gun^erence of the wheel,) then dieite is no ^ffarence in prin- 
dple between the Overshot- Water- Wheel, and the Pitch-back 
and the Breast-Wheel ; the tfftet of any quantity of water 
descending upon either wheel, being always in proportion to ^ 
the vertical space passed tiurough — and being always meas- 
ured by the quantity of water expended, multiplied into t|ie 
vertical space through which it descends upon die wheeLt 

Having now given my theory on the suftgect of tiie Over- 
shot Water-Wheel, the Pitch-back and the Breast-Wheel, I 
will add one remark on the subject of * constructing these 
wheels. 

Construct either wheel so that the water may descend upon 
it tiirough as great a vertical space as possible — ^giving to the 
wheel, at the same time, the proper velocity. 

I have forborne offering any remarks on the theory of the 
Undershot^Water-Wheel, as I have understood from my friend 
Prof. Robert Adrain, that he has a paper prepared for pub- 
lication on that subject. 

A. B. Quinsy. 

August 7, 1826. 

* I am aware that tbege defioitions differ from those giTen by some antfaori ; 
but 1 think the meaning of the word Pitch-bacli reciuires the definition I have 
grreii of that wheel ; and this definition being adopted, the definition I hare 
Civen of the Breast-wfaetli follows. The defittltloiis, howerer, «i« iMlCan «f 
but liltle importance. 

t Friction is here not regarded. 
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Rejoinder to the uniter of the article in the North American 

Review* 

TO THE EDifbR. 

Sir, 

The reason that has caused my delay in answering the 
Rejoinder of the writer of the article in the North American 
Review, noed not he stated to the public 

The question between the writer of the Review and my- 
self, " is very narrow.'* I had stated in Vol. VII. of tUft 
Journal, that " The North American Review contains an 
article in which it is stated that the crank occasions a loss of 
three-fottrths of the whole power employed ! !" 

I then quoted the Review, as follows : 

*^ There is in tjie steam en^ne a loss of power m change- 
ing the direction of it 9 action; from rectilinear to rotary, by 
the methods in common practice^ not very satisfactorily ac- 
counted for, considering the magnitude of the loss, which 
on an average amounts to about three-fourths of the whole 
power, as [which] appears from the reports of the perfomt- 
ance of the engines used at the mines in Cornwall" I thea 
added, that, " With respect to the reports of the perform- 
ance of the engines used at the mines in Cornwall I had no 
knowledge, and was, therefore, not able to refer to the au* 
thority by which they were made out" " It must, howev- 
er, be concluded, that a very great blunder has, in some 
way, been committed by those who made the estimates, since 
the rotary motion produced by the cranky does not, in truth, 
(abstractly considered,) occasion any loss whatever of the 
acting power/' 

. These remarks drew from the writer of the Review a re- 
ply, charging me with " misrepresentation ;" and denying 
that, << any one can pretend for pne moment that there ig 
any thing in his paragraph which warrants Mr. Quinby's a&> 
sertion that the loss of power is snjppoged to result from the 
irranAr." 

I then wrote a reply, and endeavored to convince the wri- 
ter of the article in question, that the paragraph I had quoc 
ted does warrant my assertion that the loss of power is sup- 
posed to result from the crat^. But this did not do. The 
writer of the Review published a rejoinder — and this I shajl 
•low briefly answer. 
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To jiistiiy the strictures I oflfered, it is only necessary to 
attendfto the construction of the paragraph quoted. 

In this paragraph it « asserted that, ^< There is in th« 
steam engine a loss of power, in changing the directum of 
its action from rectiUnear .to rotary by the method in comn 
mon praciice.^^ This is the first member of the sentence. 
The two next members are not necessary in the examination. 
The fourth member expresaco, « Whirh oii an average a- 
tnounts to about three-fourths^ of the whole power ;" And 
dien Ae author appends the following member. << As 
[which] appears from the reports of the performance of the 
engines used at the mines in Cornwall.*' Now, in this sen- 
tence, bow much does the author assert on his own responsi* 
bility? and how much does he give on the authority of 
Messrs. Leans ? This can readily be determined by par- 
sing the pronoun as, [which,] which has for its antecedent 
the member, ** Which, on an average, amounts to about 
three^fourths of the whole power/' Hence it is what is ex- 
pressed in this member that *^ appears from the fi^ports of 
the performance of the engines used at the mines in Corn- 
wall."* And therefore the part that is given by the author 
on the authority of Messrs. Leans, is merely that which re- 
lates to the qtiantity of the loss ; and all that is expressed in 
the preceding part of the sentence, which declares that, 
^* There is in the steam engine a loss of power," &ic. is assert- 
ed by the author on his own responsibility ; and he must 
be considered the accountable author of his 'own production. 

I shall now come to a different part of the subject. In the 
rejoinder the author says, " I had stated that tberfe was, in 
the steam-engine, a loss of power in changing the direction of 
its action from rectilitiear to rotary, by the methods in com- 
mon practice, ♦, ♦, •, as [which] appears from the reports of 
die performance of the engines used at the mines in Corn- 
wall." 

Now, it is asked, why did the writer of this rejoinder, and 
of the article in the North American Review, leave out these 
three interposing members of this sentence f Did he think 
the reader so little informed as not to be able to perceive the 

* I do iwt beliere that any sach thing' appean from Me%»n. Lean's re- 
ports. And I wish it understood that I merely admU the fact for the sake of 
potting^ the point in the most faronrable shape for the writer of the article 
irt the North American Review. 
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^S&renbe between what he has here given and the original 
sentence? But the reason is plain. He knew the original 
sentence fixes the responsibility upon himself; and that by 
leaving 0«t the three interposing members, he could shift the 
responsibility upon Messrs. T. & J. Lean-* 

1 shall now take some notice of the insiniiatioD <^ the 
writer of the article in the North American Review, that 
^* there is nothing new in my demonstration.'* 

Had the writer of this article been acquainted with the prin- 
ciples of the crcmk problem; or had he understood my de- 
monstration ; he would not have made so unfounded an in* 
»inuation. 

The next subject to be noticed, is the assertion thsit, " The 
crank is, in any position, merely the nrm of a lever, capable 
only of modifying force without destroying it; a fact known 
sometime before Mr. Quinby's demonstration of the crank 
jprohlem^ namely^ in the J^e of Archimedes." 

" The crank is, in any position, merely the arm of a lever** 
This is preeisdy the error committed by Mr. Ward, and by 
O. W. in the London Journal of Arts and Sciences, in their 
attempts to solve the crank problem. 

In the lever, the direction of the force Is always die same, 
and tbe intensity always constant. 

In the cranky the direction of the force varies continually^ 
and the intensity is not, for any portion of time, constant. 

If Archimedes considered the crank ^* merely the arm of a 
lever f^^ it is sufficient proof that he knew nothing about the 
problem. 

I shall now conclude this reply by expressing my regret 
that a subject so exceedingly plain should have occupied so 
much room in a scientific Journal* 

The coarse I have adopted and pursued has appeared to 
me necessary, not only in reference to myself, but in reference 
to the public. A. B. QuiNBY. 

August 5y 1826. 

* By leaving^ out these three inlerposing members, the Jtrri member A It^ 
«tfmei the antecedent of the {h-ocoun, ag [which.] 
VOL. XI. — NO. 2. 43 
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Art. XIV. — Problem U determine the posUian of the: 
Crank when the tendency of the power to produce rota-- 
tion it a maximum. By Mr. A. B. QuuiBT.* 




Put Psppower, a=Sa, r=Ca, and a:=Ce, 

Then, y/r^^x* = ea, y/ {a+ ^r«— «*)« -f x« = SC. 

Now, by mechanics, the tendency of P to produce rota* 

Uon=Px-^xCea=Px. y ^ ^ ^ ^ ^ x«; 

•^« a+^H— a:* 

which is to be a maumam. 

This expression being put into Fluxions, and equated=:0, 
the proper value of x can be found : and the proper value of 
X being had, the position of the crank is easily determined. 

Note. If it were required to determine the two positions 
of the crank when the tendency of P to produce rotation is 
equal to the tnean tendency, (from A to B) we should have 
the following expression : 

Px ^<«V^^g)^^x»=Px4' ^ Or, rince 
P X -r-^ is a constant quantity, the same points cam be de^- 

" Thif folution was written (and also wrought out) in 1821, at Newcastle, 
Del.' and shown to Maj. Babcock and Lt. Brewerton, Corps of Engineers, 
U. S. Army. 

t See my demonstration of the cran k problem . Vol. VII. of this Journal. 

t The sign + before the quantity'/r « — a s gives the position in the up- 
per quadrant: and the sign - before the same quantity, givefl the positkftk 
ia tbe lower quadram. 
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termined by putting p^ V («" V^' -^^)'+ ^' ^\^ .„^^ 

Fluxions, and equating =0. Hence we have a general ex- 
pression for the three points.* 

A. B, QUINBY- 

August 4, 1826. 

*The shaekh'Ttar on lK>ard the gteam-boat Chancellor Lmnfrtton, on the 
fittdsoa river, is 160 inches long, and the crank 30 inches. By applying^ the 
formuUe 1 have given, it is found that the power has the greatest tendency to 
produce ^rotation when the crank is 78® 26' 41" from the upper dead point. 
The angle made by the erafUt and thaekU-bar at this time, is obtuse. 



Art. XV, — Preface to Experiments and application to Me- 
chanical Industry of the upward force of Fluids. ^ ( Oenefs 
Memorial.) By Felix Pascalis, M. D., President of 
the American Branch of the Linnaean Society of Paris, 
&c. &;c. . 

It is often the case, in this age of much writing and print- 
ing, that Reviewers, or Editors of Journals, have the exclu- 
sive power to establish the reputation of an author, if they 
choose, or to deliver over his book to neglect and contempt* 
They may also raise a work much above its true merit and 
value. From this result there is not much harm, because 
public opinion must finally decide and award justice to the 
author. There is still a degree of retardation to the progress 
of science, of taste, or of other desirable improvements ; but 
what is worse, is the fallen fortune of a book in the market. 
When it has once been lowered in the hands of wholesale or 
retailing venders, it never can be well restored ; and what 
should command the sober and cautious attention of the 
readers, is, that they are themselves dupedy in as much as not 
being aware of the comparative merits of the author and his 
reviewer, they take it for granted, that it is the duty of the 
latter to be impartial, while he is not even qualified to bestow 
either praise or censure. 

To these observations I was led, by reading, lately, much 
incorrect criticism, and many unfounded remarks, against 
Mr. E. C. Genet'^ Memoir on the upward forces of Fluids^ 
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on which I wrote something in the preceding number of ih» 
Journal. I hesitate, however, to be myself hie encomiast,^ 
but I would rather be condemned to study again my ezperi- 
mental and mechanical philosophy, than to condemn any por- 
tion of it, much less his departure' in part from the Newtonian 
philosophy. Have we not proofs enough In nature, that if 
there sure many of its elements under centrifugal s^ency, there 
are others under a centripetal force ? 

We have still much to learn of the contending powers 
which sustain and govern the world ; but if we compare the 
improvements In navigation, which have been made within 
the last thirty years, and which, by means of the steam power 
alone, surpass those of many centuries, we may infer that as 
much remains to be discovered in hydrodynamics, or in the 
laws governing the motion, the pressure and the force of other 
fluids. Nor should we be discouraged by the objection 
founded on the supposed impracticability of inventing appro- 
priate and competent machinery. Would the machinery be 
more difficult than that which was necessary to enable the 
Romans to build their colliseum, and the Egyptians to erect 
their great pyramid i 

First Experiment, 

Of an Prostatic elevator on a canal inclined plane md rail- 

way^ rise ofonefoBt to \5 in 120. 

This is intended to raise or lower canal boats, whenever 
there is a solution of continuity, from the lower to the higher 
level. Having excavated a basin, plate A, fig. 1, double the 
depth of the canal, at the termination of the water level, a 
double rail-way on an inclined plane B is to be constructed, 
and on the top of the hill, two basins C on die plan of the 
dry dock, having side drains to discharge the water, without 
injuring the rail-way. Over that dry dock basin, may be 
constructed a spacious frame building, D, with a large cupo- 
la, the whole resting on a stone foundation, part of which 
shall be the outside walls of the basin, several feet higher 
than the loaded boats aloat. Under the cupola a pit is to 
be dug for the purpose of a laboratory. 

The moving force of this machinery is to be essentially the 
ascensive force of an aerostat of a spheroidal form, which, 
when disengaged and allowed to ascend, will exercise its 
power on the large wheel, by means of a rope or chain fas- 
tened to its appendage O, that will pass through a sheave P 
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at the bottom of the pit, to a groove on the rim of the large 
wheel, and embrace its circumference. The large wheel is 
supplied with hand spokes, to accelerate or retard its motion, 
or it is used separately, and also with a pall, to prevent the 
load from descending, whenever requisite. The large wheel 
is to be 30 feet in diameter, and 90 in circumference ; which 
proportion will give 15 revolutions of the drum, while the 
large wheel will perform only 1. 

The cupola therefore is intended to cover an aerostat, G, 
and allow it a definite ascension. The rest of the building 
is to cover the dry dock basins, and a large vertical wheel, 
H, connected to an horizontal axle or drum, I, to which are 
fastened two ropes or chains, J, in order to coil inversely, 
passing through the stout sheeve, K, under the drum, in 
each of the basins will be a cai* or cradle, L, supported by 
six pairs of tack screws, M, morticed in an under frame, rest- 
ing upon wrought-iron axles, around which cast iron rail 
wheels will revolve, N. 

For the theory of this aerostatic elevator, and the regula- 
tion of its power, which is also applied to lowering the boats 
to a water level, to raise or lower carriages or rail-ways, and 
also to relieve steam-boats stranded or grounded on shoals, 
bars, or alluvions, the upward lifts of an aerostat filled in- 
stantly by the coal gas, &£c. we must refer the reader to the 
general work itself. (See plate No. 1.) 

ExpcrimeniB en hydrostatic power^ and applications to variam 
purposes. 

An hydrostatic power is, in this case, that which is created 
by a certain quantity of atmospheric air inclosed in a vessel, 
and this is placed under a column of water, which embraces 
it, and being eight times heavier, acts in proportion to its 
perpendicular pressure, and must increase the repulsive and 
ascentional force of said vessel ; in consequence of which 
fundatnental law of nature, the author having experimented 
with an hydroarcstatometevj of known dimensions and weight, 
has been able to regulate and produce the following 
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This power is to be applied, 1st, to raise or lower, verti- 
cally, canal boats to a high altitude ; 2d, to relieve canal 
iM>ats or steam-boats, arrested in their CQurse by breaches, 
shallow water, or deposits of mud «md other substances; 
3d, to raise vessels stranded, foul anchors, snags, planters, &c. 
and to raise vertically heavy weights on the water and on the 
land ; 4th, to prevent ships and vessels from sinking and 
men from drowning. It is for these important objects that 
two kinds of hydrostats are proposed ; one is a vertical ele« 
vator on a canal, and the other is a tractor horizontal, and 
may be vertical, too, as the following diagrams can better ex- 
hibit to an attentive reader. 

Hydrostatic Elevator — (Vid. plate 2.) 

It is an indispensable requisite, that water can be procup- 
ed from any convenient place, above the level of the water 
below, when the most perpendicular part of a hill is to be 
cut or straitened vertically, and to resist any pressure, this A 
should be also strengthened by retaining waUs if necessary : 
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U casement B wider than the larger boat, must be bnilt, 
either in wood or stone, and at its base a basin C will be 
excavated lower than the water level of the canal, in order 
to receive the cradle upon which the boats are to be raised or 
lowered down. 

The said basin should of course be calculated to hold 
water enough to float the boats over the cradles, J; lift 
chains are fastened to this, right and left to the walls of the 
casement, and embrace the cradle and the boat at a common 
centre, where they will be hooked, and the whole weight 
raised or lowered according to the route pursued by the 
boat. The cradles will be protected to prevent strong fric- 
tion against the walls with fixed rollers, or with small truck 
wheels revolving on very strong axles. 

It, is now very well understood that this double strong lift 
chain is to coil round a drum, extending over the whole cas^ 
ment ; that the drum will be coupled, as said before, to a 
large vertical wheel, E, 30 feet in diameter, and that contigu- 
ous to the lower basin, and higher than its level, will be 
constructed a well, F, in the ground or above ; and on the 
sides of the well will be graduated eductive gates to dis- 
chaSrge the water, G. At the bottom of the well will be fas- 
tened a strong sheave or roller, and through this will run a 
chain, extending from the hydrostat H, and moving power 
and force,, up to the rim of the periphery of the large wheel, 
above where it will terminate and be fastened. If the lift 
is 100 feet perpendicular, an ascension often feet in the well 
performed by the hydrostat, and a revolution of ten feet of 
the large wheel, will accomplish it, and place the boat and crs^ 
die, I, on the platform. 

Third Experiment. 
Of hydrostatic tractors to be established on a canal line. 

On a strong scow, 20 feet square, A plate III, fig. 1, 2> 
brought close to the deposit or impediment, and partly sup- 
ported by it, is a cistern, B, with a sliding gate, (5, to admit 
or exclude water. In that cistern is an adapted hydrostat, D, 
with a rack rod, £ the teeth of which drive two segments of 
cog wheels, vibrating on the same centre, F, differing in site ; 
the small one of the rack rod is a segment of a wheel, IS 
feet in diameter, and the large one of a wheel eighteen feet 
in diameter. This meshes into a small cog wheel, G^ 
4i|dapted to a drum 20 feet in diameter, H, on which is coiled 
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the cable or chain to the boat, I, on ground behind the 
canal, J. At each comer of the scow, are strong braces, K, 
to steady her against the banks of the canal, L. Mr. G. cal- 
culates that an ordinary canal boat of 30 tons, lightened of 
part of her cargo^ would require an hydrostat of 1 1 feet 
diameter, containing 600 cubic feet of air ; but if the boat be 
much lightened^ the machine could be reduced accordingly. 
In addition, however, to the power of the tractors, there is a 
method, which would immediately save that trouble, and 
which was practised in Russia, to transport from the swamps 
of Finland to St. Petersburg, the immense rock of granite, 
on which now stands the equestrian statue of Peter the 
Tint. These means would be a set of planks, M, fig. 2, with 
two long pieces of dmber, bored Hke gutters, and a certain 
number of cannon baUs to suit, and having laid planks cross- 
wise, the boat might be drawn over, and the draft render- 
ed much easier. 

To accomplish the objects enumerated under the third 
specification, Mr. G. substitutes diflferent mechanical means 
for the hydrostatic tractor, that is, a crane, N, fig. 3, which 
vertical force is much superior to that of horses and men. 

Fourth Expbeiment, 

Or appUcatwn of the hydrottatic and aro$tatic powers to 

aquatic nevi^tion* 

This subject is introduced l2y a minute and very descrip- 
tive comparison with the steam power. *^ But how is motion 
*^ created and transmitted to the paddles, with the same velo* 
** city, by the hydrostat as by the steam f By the alternate 
" increase and decrease of temperature which produces in 
^ the cylinder two kinds of fluids, the one gaseous, the other 
^'atmospheric,* by the means of which the piston rises 
*• and falls. So far the originators of force and motion are 
" alike, and nothing more remains to be explained, but the 
^'mechanical arrangement and regulations which will or- 
" ganise an hydrostatic ship ; an hydronautj with a velocity 
" and uniformity of action superior to the best and most 
** powerfhl steam-boat engine." 

Two cisterns, AA, of which three views are oflered In 
plate 4, are constructed over the recipient B, one foot lower 
than these ; which should contain each 48 cubic feet of wa- 

* ^^ }h^ tteam macbloery ; or by ioiiiiierttnf aa hy^aitst alternaleb' 
in two different fluids, air and water, in our bydroaaut t 
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tef, as far up as the water line; half the quantity, therefore^ 
t)f all the water in the reservoir, which extends to the line C. 
This communicates with the trunks of two powerful aii^ 
pumps, DD, from which the water raised by their suction will 
flow in a constant stream into a sink^ E, entirely open to the 
main water under the vessel Below each cistern are slide 
valves, FF, regulated so as to open and shut at proper inter* 
vals, immediately discharging water, and cutting off the ex- 
ternal waters. The cisterns are of cast iron, open ended, 
and each fitted to receive, without much friction, the hydro- 
stats, GG, calculated to contain 160 cubic feet of air or gas, 
and which, being in an erect position, us a long spheroid, 
made of copper, braced and soldered, alike in weight and ca- 
pacity, will be calculated to receive on the surface of their in- 
ferior hemisphere, the forcing pressure of the intruding wa- 
ter, and to support a strong connecting rod, HH, fastened 
to the hydrostat by a joint, and affixed to the beam, I, by a 
similar joint. 

So far this hydranlic machinery is entirely ruled by that 
beam, 24 feet long, of iron, and supported at its centre by a 
strong fulcrum, J, upon which it will move according to the 
upward force that is to make it vibrate^ It bears, also, oa 
each of its arms, the legs of a rider, K, 14 feet high, to each 
of which is affixed a supplementary rod ; and between the 
connecting rod of the hydrostats ani the fulcrum of the 
beam, are affixed the two piston-rods, LL, and at the end of 
the supplementary rods, are the regulators of the valves, M, 
which by the means of a detent, N, must opeti or shut ac-^ 
cording to the ascension or fall of each hydrostat. The ri- 
der, therefore, is a lever, imparting motion by a bar, O, to a 
crank, P, which plays on a cog wheel, Q, and the said cog 
wheel, by the means of a small pinion, R, fastened on the 
centre of the wheel shaft, gives three revolutions to the water 
wheel, S, against one of the cog wheels. It will happen, there- 
fore, that from seven ascensions of the hydrostats, the water 1^ 
wheel in the same time must give twenty-one revolutions. Three ^ 
of the arms of the water wheel, T are loaded with cast iron 
buckets, instead of wooden ones, in order to counterbalance 
the dead point, U, and answer the same purpose as the arms 
of a fly wheel, to continue the motion when the power de- 
creases. Two hand levers W are affixed to a small bucket, 
W, that supports the detent and regulators of the slide 
valves. 
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Th«« goes Ae machinery, hy one imii lowwing one o#Aear 
levers and opening one of these valves. A sudden irruption^ 
of water takes place below; an hydrostat ascends; the 
movement is transferred to the water wheels, assisted by the 
wei^t of the iron buckets ; the crank is compelled to torn^ 
kc. So the hydronaut will be navigated untS it is stepped. 
(Vid. p. 66, 66.) 

Fifth Experiment, 
Or applicatian of the upwards arostatic forces to ^eronauttcs-r 

This is the last but most compBcated of the inventions- 
here exhibited. On its hazards and dangers the anthor re- 
marks, '^ that he has given ap all the benefits which might 
result for aeronautics from the great alliance of fire and wa- 
ter, or the combustion of gases, to procure a vacuum, an^ 
that he has found substitutes^ affording the same results,- witb 
less danger, expense and weight." 

We pass over his analysis of the mechanic organic power,. 
by which the birds fly and the fish swim ; perhaps his machine 
will approximate as near to the effects of their curious organi* 
lation, as kimaft ingenuity can go. He gives us an elliptic 
hembpbere only of a large balloon, (A, plate 5,) that be may 
the more effectually cause its form ta approach to that of a 
fish. Having an area of 54 feet, and being filled with hydro- 
gen, it will contain a million and twenty-three thousand cu- 
bic feet of that gas, and will carry a burden of 37 toi^s. 

The cover and netting c^ the aerostat are fastened to a 
platform, B, all glazed and lined with oiled silk, and to thi» 
hangs a deck, C, of the same dimensions, and of the form of a 
fish. On its centre is constructed an horizontal wheel, D, 
23 feet in diameter, that is framed to an upright shaft, the 
upper end of which moves in a box fastened to the platform, 
and the lower in a socket fixed in the deck* Two horses caa 
stand upon the wheel, and being yoked to posts standing 
A. unconnected upon that wheel, they compel it to revolve for- 

^ ward by the action of their legs, and the weight of their bodies. 

On the periphery pf the wheel, are bevel cogs, E, whicb^ 
mesh into a small bevel wheel, F, 3 feet in diameter ; thig 
meshes into another bevel, wheel, 6, 6 feet, diameter ; and tbij^ 
also into another, H, which being fastened on the shaft, I, must 
cause the two lateral aerial wheels, J, 20 feet in diameter to k- 
volve twenty-one times iaone minute, with a velocity of 2160 
&eu This is the great directing power of the aeronaut, because 
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like the wings <rfa bird, or the fins of a fish, they exercise a 
|}erpendicnlar and backward pressure by their form and con- 
struction. These wheels are indeed like an expanded wing or 
fin, K, when one half of them fastened to their axles by 
hinges, and liberated from a case, are acted on by a circular 
spring, L, they are compelled to expand a surface of 100 
square feet The force and power of which in comparison 
with the incumbent weight and contingencies we now omit. 

But there are two other powers necessary to complete the 
analogy with birds and fish ; the one is in the head, the other 
in the tail Inverting a little the order in which the author 
has described them, we will then say, that in imitation of the 
first, which with their neck and sharp bills, and of the other, 
which with their angular mouths, go where they please, he 
has provided the aeronaut, 1st, with an uir cutter, hanging to 
hinges, O, in due length and breadth, and which may be 
raised or lowered by cords in pulleys, to describe either an 
ascending, lowering, or horizontal line ; and, 2d, with a tail, 
or a rudder, not only to steer the machine, but also to supply 
it with an additional force of propulsion, by the means of an 
oscillatory motion, like that of sculling a boat. This is pro- 
cured by a pilot wheel, N, turning over a barrel, fitc. ; or, 
according to very well known methods. 

But this is not all ; when birds want to alight, they pause, 
or turn round, extending their wings very much to prevent 
too sVidden a fall ; and then, contracting more or less one or 
the other wing, Aey alight exactly where they please. How 
this nice faculty is Imparted to the a?ronaut, we will describe. 
It is by means of two leeboards, or wings, P, 22 feet in 
width and 12 in length, fastened under deck by a ring and 
bolt, moving within semicircular staples, and which may be 
hauled in and out by two ropes running through sheeves. 
These wings could also serve as parachutes, if the aerostat 
should burst, and they may answer many obvious and excel- // ' 

lent purposes. /^ 

At each end of the deck, are two laboratories, Q, to sup- (^ ' 

ply the gas requisite to replenish the eerostat by the stop- J-.. 

cocks, R ; the rest of the space is to be employed for the ac- 
commodation of freight and passengers. T, is the rudder or 
tail, and U, the discharge valve for the gas. 

Thus far we have succinctly described the aeronaut of Mr. 
Genet, ofiering at the same time a view of all his plates. We 
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are satisfied of the novelty and ingenaity he has: di^IayecE 
in each of liis experiments and appUcations, but this remark. 
is particularly applicable to the part upon, which it may be 
said, that the whole labour of theorists and machinists has been 
during nearly 60 years concentrated, to find out themeans of 
directing and regulating the course of a balloon after it is 
launched in the atmosphere. We have abstained from the 
privilege of reviewers, who might have caught some cause of 
censure and criticism, although we are aware of a few inac- 
curacies, and of some material objections that might be of- 
fered against the theories of the author, as well as with re- 
spect to his mechanical applications. We think it better and 
more honourable to keep these under consideration, until he 
can avail himself of a farther revisal, and until the public 
opinion may have had a proper chance to be formed. There 
is no doubt but a sufficient number of qualified judges and 
experimenters may be found in this country, where mechani- 
cal pursuits and ingenuity are so often successfully applied to 
public improvements. A different course would appear to 
us exceptionable, inasmuch as Mr. Genet is not a philosopher 
of common stamp ; nor has he departed from any principle 
in hydrostatics or in dynamics, that could not be supported^ 
even with some exception to the Newtonian law of gravitar 
tion. The right of a patent which Mr. Genet has affixed to 
his discovery, will sufficiently protect him against any imr 
proper invasion^ as well as the public mind against any dan^* 
gerous error or application that could be apprehended from 
his speculations, and we should add, against unqualified wit- 
ticism pointing at ridicuJe, or condemning his memorial to 
be dead stock in the booksellers' shops. *' Qua&que ipse mt 
j^rrima vidi." 
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Art. XVI. — On the present state of Chemical Science, By 
Denison Oi.msted, Professor of Mathematics and Natu- 
ral Philosophy in Yale College.* 

(Read before the Connecticut Academy of Arts and Sciences, Sept. 6, 1826.) 

So' rapid has been the progress of chemical science during 
the last ten or fifteen years, that our elder scholars frequently 
complain, that it has passed almost out of their field of view. 

It is the object of the present paper to ofler a sketch of the 
science, according to its latest physiognomy ; more especially 
of those features, which have of late so materially altered its 
complexion. But, before we proceed to the enumeration of 
those noble and interesting contributions, which have recent- 
ly been made to this department of knowledge, iet us take a 
brief survey of the logic of chemistry, the improvements in 
which do not appear to have kept pace with the march oC 
discovery. Although the field of experimental chemistry, 
has been crowded with ardent votaries, and although every 
comer of it has been hunted by competitors eager for dis- 
covery, the philosophy of chemistry appears not to have 
been cultivated with equal zeal or ability. We still need a 
Locke to settle the metaphysics of the science, and to give 
simplicity and precision to its reasonings. Its very defini- 
tion is so far fi*om being agreed on, that every new elemen- 
tary work ofiers a new one, difierin'g more or less from all 
that have preceded it ; and it is still the most puzzling thing 
to the chemist to tell, what is chemistry? It is evidently re- 
quired of a good definition to be discriminating and descrip- 
tive ; — to prevent the science to which it relates, from being 
confounded with any other, and to convey as much infi^rma- 
tlon, as is possible within so small a compass, respecting its 
own nature. The greater number of the definitions of chem- 
istry, err in not being sufficiently descriptive. Thus Dr. 
Thomson defines chemistry to be, the science which iretcts of 
those events and changes in natural bodies^ which are not ac- 
companied by sensible motion. This definition may seem to 
distinguish chemistry from mechanical philosophy, but it 
gives us very little information respecting the appropriate 
business of the chemist It is apt, moreover, to lead the be- 
ginner into misapprehension ; as whenever he jaerceives mo- 

* Late Professor of Chemistry in the University of North-Carolinai 
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tion in the action of substances on each other, he will inifer 
that the action is not chemical, whereas the greater number 
of cases of combination, are attended, with more or less of 
isensible motion. Thus, when we pour nitric acid on chalk, 
a violent effervescence ensues. Is the phenomenon therefore 
not chemical ? The motion is, indeed, mechanical. It arises 
from an elastic substance, (carbonic acid,) making its way 
through the fluid ; while all that is strictly chemical, namely, 
the union of the particles of the acid with those of the lime, is, 
it is true, imperceptible. Still it is accompanied by a sensible 
motion ; and the student must have made considlerable pro- 
ficiency in the science, before he will be able to make the 
necessary distinction. The definition, which appears to me 
to convey to the learner the clearest views of die peculiar 
province of «the chemist, is that which represents him as oc- 
cupied with the changes which take place among the parti* 
cles of matter, in distinction from masses, — ^as - employed in 
resolving compound substances into their elements, and uni- 
ting simples into compounds. When a new substance is 
presented lo him, his first inquiry is, is it simple or€omp&und9 
and his second is, what changes is it capable of effecting in 
oAier chemical agents, or of sustaining from them i as wheth- 
er it is fu»ble by heat, or soluble in an acid. If he can re- 
solve it into tii«o substances, he proceeds next to ascertain the 
peculiar properties and relations of each of these, by investi- 
gating, as was done with the compound, the changes it is ca- 
pable of e&cting in other chemical agents, or of sustaining 
from them. Hence, the following definition appears to me 
to express as much of these peculiarities, of the science, as is 
capable of being comprehen<kd in so short a space. 

Chemistry investigates the composition of bodies^ and the 
changes of constitution^ which they produce by their action on 
each other.* If any fault can be found with this defini- 
tion, it is, that it does not bring distinctly into yiew those 
general powers or forces, namely, attraction, heat, light 
and electricity, by the agency of one or the other of 
which all chemical phenomena are controlled. The modes 
in which these ultimate powers act, constitute the first princi- 
ples of the science, or its laws } and the greater part of the 
reasonings of tbe chemist, consists in tracing individual phe- 
nomena to the operation of one or the other of doese laws. 
Thus he accounts for the melting of snow, by ascribing it to 
heat, because it is one of the known properties or laws of 
* See Ure's Dictionary. 



Digitized by VjOOQ IC 



Mode of reasoning in dhemUtry. 351 

keat, to coavert solids into fluids. Here he is forced to stop, 
suid can assign no reason why heat produces this effect. 
Some, however, not considering that they have done enough, 
and all they can do, when they have traced a phenomenon 
to one of the foregoing ultimate agents, and shown that it i» 
analogous to other well known effects of that agent, attempt 
a farther explanation by saying, that heat melts snow because 
it separates its particles so far asunder as to allow of that 
freedom of motion, which is essential to fluidity. But I can 
see nothing satisfactory in explanations of this kind. I^luidi* 
ty is something more Uian a mere separation of the particles 
c^ matter. For, in the first place, such a separation of the 
particles does not uniformly accompany liquefaction. Water 
IS denser than ice. In the second place, were lique&ction 
always attended with a diminution of density, we should even 
then be unable to trace any connexion between this circttn>- 
stance and the properties of a fluid. There are bodies much 
rarer than water, as cork, which are still solids 

In the same manner, the only account we can properly give 
of the phenomena of combination and decomposition, is to 
point out their conformity with llie laws of attraction ; which 
laws are nothing more than the modes in which this ultimate 
agent has been found, by experiment, to operate* If the che* 
mist supposes that his explanations of individual cases 
of combination or decomposition amount to any thing 
more than this, he will find himself mistaken. It is a law of 
attraction, that is, it is a general fact, ascertained by experi- 
ment, that bodies have different degrees af affinity for each 
other. This principle is deduced from the fact, that in some 
cases the elements of a compound are so strongly united that 
they can scarcely be separated by any means in our power ^ . 
while, in other cases, the union is so slight that it is easily 
overcome, or the elements even separate spontaneously. 
Hence, in an individual case of decomposition, as when cam- 
phor is precipitated from its solution in alcohol, by adding 
water, tlie phenomenon is accounted for by saying, that the 
water takes away the akohol from the camphor, becaiue it 
has a stronger attraction for it than the camphor has. In this 
account, if it be considered as a fuU explanation of the phe- 
nomenon, there is something very much of the nature of rea- 
soning in a circle. The only proof we have that water has 
a stronger attraction for alcohol than camphor has, is the 
fact that it t^es it from water. The fact is therefore ad- 
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dnced to account for itself; and we say that wat^l* has il 
stronger affinity for alcohol than camphor has, because it sepa*- 
fates alcohol from camphor, and that it separates alcohol Ifrom 
camphor because it has a stronger affinity for it. In such an 
explanation of this phenomenon, therefore, we ought to im*' 
ply nothing more than this, that here is an instance of the 
operation of that general law of attraction, that hodie$ have 
different degrees ojf affinity for each otheu A lump of chalk 
refuses to dissolve in water ; one says, it is owing to a want 
of affinity ; another says, its insolubility is the result of cohe- 
sion. Both evidently fall short of accounting for the pheno- 
menon ; for, in the one case, the want of affinity itself was 
the thing to be accounted for; and, in the other case, its in- 
solubility remains after its cohesion is destroyed. As the on>- 
ly proof we have of the want of affinity of chalk for water is 
the fact that it will not enter into combination with it, to as* 
cribe the phenomenon to a want of affinity, is merely to say, 
that water will not dissolve chalk because it will not dissolve 
it. Nor is its insolubility merely the result of cohesion ; for, 
overcome its cohesion^ as far as possible, by grinding it to pow- 
der, it is still insoluble. Then decompose it by muriatic acid, 
and precipitate it by cafbbnate of potash ; it is now in a state 
of impalpable powder, and devoid of cohesion ;* yet it is as 
insoluble as before. The fact is, we can assign no adequate 
reason why muriatic acid should dissolve chalk, and why war- 
ter should not. All we can do with phenomena of this kind^ 
is to arrange such as are analogous into separate classes. 
• We may derive a further illustration of the erroneous or 
defective reasoning complained of, from some of the explana- 
tions which are given under the head of caloric. So far as 
the labors in this department of the science, have been confined 
to ascertaining the modes in which this ultimate agent ope- 
rates, in expressing those modes in the form of general hiws, 
and in pointing out tlie conformity of individual cases to these 
laws, — so far the way is clear. But when the chemist at- 
tempts to assign a reason why heat should produce these ef- 
fects, that moment he gets beyond his depth. That heat ex- 
pands all bodies ; that it radiates from their surface, a'nd with 
various degrees of fecility from surl&ces of different colors 

* Cohesion is generally understood to be " thnt force which unites the in- 
legrant particles of a body into one mass." Have we any proof that the in- 
tegrant particles of the precipitate supposed are united with each other, or 
is i* probable they are t 
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ntid textures, but §tiU in degrees which can be accurately com* 
pared with one another'; that it passes through the substances 
of different bodies, with various degrees of facility and speed ; 
these are so many general facts, which ane learned by experi- 
ment, but which no one need attempt to account for. They 
are severally the modes in which heat operates, and are there^ 
fore properly called the laws of heat, and become so many 
general heads, under which to arrange incKvidual phenomena 
that result from the agencies of caloric. But as these laws 
depend on their immediate connexion with the unknown 
cause of heat, we cannot assign the reason why they are so 
rather than otherwise. We shall probably never be able to 
tell why black sur^ces radiate better than white, or why sil- 
ver conducts heat better than platina ; but still th6 accurate 
kivestigation of the foregoing general facts, has not termi- 
nated in the mere acquisition of so much knowledge, but has 
enabled us to explain very many phenomena of nature ; and 
probably no facts were ever more useful than these, Jn their 
practical applications to the arts. The conversion of sensi- 
ble into latent heat, during the liquefaction and vaporization 
of bodies, and its re-appearance in the sensible form^ in the 
opposite processes of congelation and condensation, constitute 
another -class of general facts, ascertained by experiment, which 
like those before mentioned, are exceedingly important in the 
explanations they afford of the phenomena both of nature and 
of art. Some of these, indeed, as the cold producied by 
freezing mixtures, are facts of the most intricate kind, and 
such as are farthest removed from common ob^ervatiqn ; and 
the luminous explanations of them affordied by the happy dis- 
coveries of Dr. Black, furnishes one of the finest examples of 
the penetration of philosophy into the arcana of nature. 

After expressing myself thus respecting these discoveries 
of Dr. Black, I shall not, I trusty be supposed to betray a 
wish to undervalue them, when I assert that lus explanations 
of the changes of temperature which result from a change of 
state in bodies, as from the solid to the fluid, and from this to 
the «eriform, stop far short of the point at which they are fre- 
quently represented to have arrived. For instance, his ex- 
planation of freezing mixtures, falls short of assigning an 
adequate cause of the cold produced. All that Dr. Black in 
strictness ascertained was, diat it is a general fact^ that when 
a body passes from the solid to the fluid state, a portion of 
heat disappears, and the temperature is reduced; and tbt 

VOL. XI. — NO. 2> 45 



i 



. Digitized byVjOOQlC 



i 



S64 Mode of reoioning in Chemisfry^ 

ease of a freezing mixture is explained so. far only, as it s^ 
ihown to be an individual examj^e of tbe foregoing general 
lawr 

Some writers, however, have supposed that they were ac- 
counting lor these changes of temperature, that oceur while 
bodies are changing their state, by refenring it to a change of 
capacity. Heat (say they) is absorbed during the liquefac- 
tion of ice, because the capacity of water for heat is greater 
than that of ice. But 1 can see no fcMrce in reasoning of this 
kind. What is enlargement of capacity, but an increased 
power of absorbing heat f Water, then, during its forma- 
tion from ice, absorbs heat, because it has an increased power 
of absorbing heat ; and this increase of power itself h. 
is inferred from the fact that it does absorb it. So that the 
explanation comes to this : Water absorbs heat, becaxise it ab- 
sorbs heat. All we know about the matter is the fact that 
heat is capable of existing under two dilSerent forms, the sen- 
sible and the latent ; and the knowledge of this fact is of the 
highest importance, since it enables us to account, mostclearly,^ 
for almost all the changes of temperature which result from a 
change ot state in bodies, whether to the solid,^ &e fluid, or 
the eeriform. But even Dr. Black himself seems to have 
erred in supposing that he had done something more, in in- 
vestigating the cause of fluidity, than barely to ascertain this 
fact. He seems to have supposed that he saw the reason 
why the absorption of a portion of latent heat should main- 
tain a body in the fluid state. But I think we can perceive 
no connexion between latent heat and fluidify ; that is, we 
can see no roason why a body's happening to contain a por- 
tion of heat in the latent state, should keep it fluid. We have 
before seen that the mere separation of the particles of a solid 
body, is not sufficient to account for fluidity ; and, moreover^ 
if that only were necessary, it is sensible and not latent heat, 
that causes expansion, and that might therefore be supposed to 
make some approaches towards the fluid state. 

The foregoing examples of loose or defective reasoningr 
are adduced to show, that something remains to be done* to 
improve the logic of chemistry ; nor could we recomm^id 
to the young chemist any thing better^ than to study thf 
writings of those metaphysical au^ors, who exhibit die true 
grounds of physical reasonings. These writers do indeed 
disagree in some particulars ; but the student will, at least, 
be excited by a- perusal of theu to think for himself.^ Amoag^ 
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<distingiushed chemists, were I called on to name the two who 
iiave reasoned in the hest manner respecting chemical phe* 
nomena, I i^ould say they are Lavoisier and Davy. Both 
of these great men may have sometimes reasoned erroneously ; 
but still they have displayed consummate skill in deducing 
correct conclusions from their premises* 

I have aimed to show that our reasonings in chemistry^ 
consist in pointing out the accordance of individual pfaenome** 
n& with some one of the established laws of attraction, heat^ 
light or electricity, which powers are therefore denominated 
the ultimate causes of all chemical phenomena. Indeed, in* 
eluding magnetism, we may pronounce them to be the ulti- 
mate causes of all the phenomena of the natural worlds 
whether chemical or mechanicaL For, let us take any effect 
that is produced, in the wide field of inanimate nature, and 
if we attentively consider tF'^ main spring of its action, the 
primum mobile, we find that it is nothing else than one of 
these mysterious agents. If I cast my eye on yonder tree, 
the falling of its leaves, the waving of its boughs, and the 
colour of its foliage, are effects which can be severally traced 
to attraction, heat and light. The leaves fall by the force of 
gravitation; the boughs wave by the action of the wind, 
which is put in motion by heat ^^^ and the colour of the foliage 
«-*»what is it hut a modification of lighi ? The few attempts 
which have been made to go one step further back, in order 
to learn what is the nature of these agents themselves, have, 
ibrlhp most part, proved unsuccessful. In chemistry, this 
inquiry has been chiefly confined to the nature of caloric. 
All who have laboured at the subject have shown, that it is 
much easier to refute the arguments of their opponents, than 
to offer sound ones of their '^ own ; and it is very doubtful 
whether the question respecting the materiality of heat, is 
capable of being either proved or disproved. It is a high 
presumption, however, ta set bounds to the progress of j 

knowled^. There are some analogies which authorize the >f 

belief, that there are material bodies or fluids, still more suV ^? 

tile, than any whose distinct existence has yet been identified. "^ 

There was a period in the progress of knowledge, when it would 
liave been deemed folly to assert that adr itself was material. 
We have now not only established this fact, but also discover- 
ed a series of bodies stiH more attenuated, descending by 
regular gradations to hydrogen, which is fourteen times 
lighter than air. Shall we suppose that nature stops pre- 
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cisely where oar dhn perceptions, or our crttder afpdo^vts^ 
come to a stand ? Have we left notiiiDg for posterity ? From 
platina to hydrogen, we have descended throirgh a long se« 
ries of bodies, which have been growing more and more sub- 
tile by imperceptible gradations, and it is n6i agreeable to 
the analogy of nature to suppose, that tlie series terminates 
at so palpable a stage of its progress. In all the depart- 
ments of Natural History, we see a gradation of objects de- 
scending into endless subordination. In the animal creation^ 
for example, man begins with the lion or the elephant, and 
arrives at length at the insect, that barely discloses its exis- 
tence when illuminated by the sun beam. Here he make» 
his stand, and proclaims that the series of animals ends. But 
a casual discovery presents him with the microscope ; anii 
now a still more extended series of animals start into lifev 
and new race .after race, stiU diminishing, pass before him^ 
their numbers swelling as the po\«'ers^ of the instrument are 
augmented. Hipparchus might vainly have said, ^^ I have 
counted all the stars.'' But Herschell saw more in the singlr 
narrow field of his great telescope, than all that Hipparchus 
numbered. Had Herschel been of the same spirit, he might 
have boasted that he had left nothing unseen amid all the 
starry train ; but lo I as if to mock the presumption of ma», 
four new planets present themselves, which had escaped the 
gaze of HerschelL All that we can safely infer from 
these analogies is, that there are fluids in existence, still more 
attenuated than hydrogen, and that we may take encourage^ 
ment, that their distinct character will one day be unfolded* 
Nor, if this should be the case, does any thing seem at pre*- 
sent more probable, than that these ultimate agents which are 
concerned in the production of alt chemical phenomena, wiV 
be among' the number. 

There are, however, chemists who are unwilling to ac- 
knowledge that we know at present nothing rejspecting the 
cause of heat. A few maintain that we have sufficient »ca^ 
son to deny its materiality, while a greater number think that 
its materiality is capable of being established by proof. The 
latest -attempt that I have seen to establish by argument the 
doctrine of the materiality of caloric, has been made by Dr. 
Hare, who has published his views on this subject, in the 
fourth volume of the American Journal, and also among hi« 
Notes to Ure's Chemical Dictionary. His observations are 
ahnost exclusively employed in controverting the hypothesis 
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©f Davy, as given in his Elements of Chemical Philosophy. 
The substance of this hypothesis is, that the phenomena of 
heat do not defend upon a specific fluid, but are generated 
by certain motions among the particles of the heated body*- 
those of the hottest body moving with the greatest velocity, 
and the particles of liquids and elastic fluids having, beside 
the vibratory motion in common with fluids, an additional 
motion round their own axes. 

" Temperature (says Davy) may be conceived to depend on 
the velocities of the vibrations ; increase of capacity, or the 
motion being performed in greater space ; and the diminution 
of temperature, during the conversion of solids into fluids and 
gases, may be explained on the idea of the loss of vibratory 
motion, in consequence of the revolution of particles round 
their axes, at the moment when the body becomes liquid or 
aeriform ; or from the loss of rapidity of vibration, in conse- 
quence of the particles vibrating through greater space." I 
-confess myself utterly unable to make any thing of this doc- 
trine, or to understand how it discloses the least analogy be- 
tween the properties of motion and the phenomena of heat; 
and I have long felt surprise, that a chemist so truly great, 
and so earnest as Sir Humphrey Davy has always been, to 
place the science of chemistry on its true basis of experiment, 
should, for a moment, have given way to a hypothesis, which 
savours more of the days of Alchymy or of Aristotle, than 
any thing to be met with since the age of Stahl. Dr. Hare, 
who is equally distinguished fot* brilliancy of invention and 
acuteness of reasoning, ha^ attempted to refute this hypothfe-^ 
«is by an argument of the nature of a reductio ad absurdum. 
He has attempted to show, that the supposition that tem* 
perature results from the velocity of the particles of heat- 
ed bodies, subjected to a vibratory motion, is inconsis- 
tent with the laws of mechanics. *' It is fully established in 
mechanics (says Dr. Hare) that when a body in motion is 
blended with and thus made to communicate motion to anoth- v^ 

er body, previously at rest, or moving slower, the velocity of /r. 
the compound mass, after the impact, will be found, by multi- il.k 
plying the weight of each body, by its respective velocity, "?Vi 

and dividing the sum of the products by the aggregate weight 
of both bodies." He then proceeds to show that the pheno*- 
mena of temperature do not coincide with this law. Thus, 
when water and mercury of different temperatures, are added 
ogetber, the resulting temperature is not a mean, as it would 
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be were temperature merely the operation of a law of motion, 
but the water is affected too little, and the mercury too much 
to admit of our referring the change to such a law. Little 
as I an} disposed to adopt the views of Sir Humphrey Davy, 
I cannot but think that Dr. Hare has here suggested an an- 
swer which is not altogether unobjectionable. The applica- 
tion of his nile, or test, makes it necessary to suppose, that 
the particles subjected to impact, are all moving in the same 
direction — that they all actually come into collision, each up- 
on each, and that they are non-elastic ; none of which con- 
ditions are capable of being proved actually to exist, although 
it is only when they are all present, that the law of motion 
which he adduces holds true. Moreover, if Dr. Hare be al- 
lowed to have fully and clearly refuted the hypothesis of Sir 
Humphrey, his argument is still imperfect; for it by no 
means establishes the doctrine of the materiality of heat, to 
prove that Davy has failed of showing that it is a product of 
motion. Both parties, in my view, evince how idle it is to 
reason respecting chemical phenomena upon mechanical prm- 
ciples. 

The foregoing observations may be sufficient to show the 
state of chemical science, so far as regards the methods of 
reasoning employed in the explanation of its phenomena. 
The whole amounts to this, that the fundamental principles 
of the science consist in the laws of attraction, heat, li^t and 
electricity ; which laws are the modes in which these several 
mysterious agents «re found, by experiment and dbservatioo, 
t6 operate ; that the true grounc^ of reasoning on chemical 
phenomena, is to trace every effect to one or the other of 
these laws, and arrange it under that law in a class with sinii- 
lar facts ;' that all attempts to investigate the naiture of these 
ultio^te agents themselves, have hitlierto proved unsuccess^ 
fttl, or even to assign an adequate reason for the efkcts they 
produce ; and, finally, that a great part c^ what is eiTone- 
;\ ous or defective in the prevalent modes of reasoning adopted 

';. by chemical authors, results from attempting to explain either 
X the natnre of these ultimate causes, or to point out the con- 
^ ' nexion between them and their effects. I proceed now to of- 

fer a concise account of some of the more recent improve- 
ments which the science has received, either in the investiga- 
tion of new principles, or in the discovery of new sub- 
stances. 

(To be continued.) 
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Art. XVII. — Particulars of the effects of a stroke of ligk^ 
ning in the house 0/ Madcmt Marsh, widow of the late 
Rev. John Marsh, D. D. in Wethersfieldy ConnScticut. 
Communicated to the Editor, by one of the Ladies of the 
family. 

On Saturday evening, the 3d of June, 1826, while the 
rain was pouring down powerfully, a clap of thunder burst 
with a tremendmis explosion over the eastern part of the 
building. The lightning ran down the chimney to the ceiK 
ing of the front chJhiber, where it came through, leaving a 
hole nearly an inch in diameter ; tore off the paper and plais- 
ter from the wall, and descended on a row of nails in the 
laths, to a picture ; melted all the gilding, burned and tore 
one side of the frame, and again rending its way, ran upon 
the naik to the fire-place ; separated the breast work from 
the chimney, and from thence took a horizontal direction, at- 
tracted by an umbrella in the corner of a closet. A smaQ 
line is to be seen from a nail to a bolt in the opposite closet. 
. From the umbrella, in a triangular turn, it came out over the 
fire-place in the lower room, in nine holes, the largest the 
site of a common gimblet ; scorching, and slightly tearing 
the paper. " It entered at pne corner of a picture, melted the 
gilding, biaekened the frame, send passing off at another cor- 
ner, separated again into several lines, intersecting each oth- 
er, until they centred in a nail in the shelf. It passed down 
back of the moulding, tore away a hard cement below, threw 
forward a false back of brick and^ iron, split the floor each 
.side of the hearth, rent off splinters two feet in length, from 
the under floor in the cellar, and \%^nt east and west through 
a stone wall into the earth. 

The greatest force was in the chamber closet. The point 
of the umbrella was brass, and just beneath the wire which 
connects the whalebone, it was burnt off, and the silk, the 
stick, and the whalebone, were nearly consumed. Several 
folds in some woollen carpets were burnt, leaving not a ves- 
tige for a yard in a place ; and a fur muff, a cloth coat, and 
some other articles, were considerably injured. . A sleeve and 
part of the waist of the coat were destroyed, while the qpt- 
ton lining, to which they were stitched, was left whole, and, 
excepting a small piece, was not even tender from scorching.- 
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A black sulphurous smoke arose from the spot, and filled th^ 
lK>use. 

Mrs. Marsh was in the closet, with the door shut, and but 
a foot distant from the course of the lightning; The sound 
was dreadful, like cannon at her ears, and the heat inexpressi- 
bly great, as if she was in the midst of flames ; she spoke at 
first <of intense light, but all consciousness of that has since 
passed from her mind. In this terrific and awful situation, 
she was preserved unhurt, came out immediately, closed the 
door, and went down stairs, expecting to find her family dead< 
They were in the western part of the house, and received no 
harm. Mrs. Marsh was clothed in cottdh, and a roll of car- 
peting stood between her and the umbrella. Fire-boards 
were thrown down, and four rooms filled with the smell, of 
sulphur and covered with soot. 

The electrical fluid entered four closets adjoining the chim- 
ney in the lower story ) ran around china cups, plates^ iaci 
raised and dissolved the gilding, and leaving a dark blueish 
path, next to a nail, where it splintered the partition, and esqa-*- 
ped through the back of the door to a hinge* In a closet^ 
without paint, it discoloured the wood three inches in width, . 
broke four dishes, and drove out nine nails, four of them from 
a hinge. In a third, it left an aperture as large as a bullet 
hole in the ceiling, split the floor three feet, and tore up four 
inches about an inch wide. In -a fourth, it overturned, tossed 
out, and broke large vials of medicines, pill boxes, wafer box- 
es, &ic. &:c. drove four nails partly out of the hinges, and rent 
ofi" a piece of the casement. On the top shelf, lay several iron 
articles. It pierced the ceiling in the back room, came down 
in two branches and completely dissipated four cents* 
which lay upon a nail in the moulding, marking the sur^ 
rounding spot with black. In the chamber, eight feet from 
the chimney, it came out over the corner of a looking-glass, 
in three places, the largest like a gimblet-hole ; split the back- 
board of the glass into three parts, melted the gilding, and 
went ofl* at an opposite comer, in one large place and nine 
small ones, through the wall, to a window in the room be^ 
neath ; splintered the. casement, by a nail, into five or six 
small pieces, and killed a rose-bush, which was tied to a nsdl, 
Qn the outside of the house. 

•Foreign readers wlU observe that the cent is a copper coin, of the 
weight of about 165 grains .^£d. 
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Opposite, and fifteen feet from the chimney, hting a piece 
«f embroidery ; three small holes are left in the wall ovei' 
one comer or it; two-tMrds of the top of the frame, which 
is of mahogaBy, is split up to a corner, where it appears as 
if the fluid ran down back of the glass to a basket wrotight 
with gold thread, and blackening it, passed off at anoth- 
er comer;, through three small ^t:es In the wall, and 
came out in five points, like naitmarks, in the ceiling, ovet* 
a looking-glass in the first story; ran all over the gilding, 
and went off tSirougli the wall, by the nails which support 
theglass. 

ifiie paint in the chamber Was turned of a very dark co* 
lour, with a metallic cast The paper was red and blue: 
the red, «xoeptt&g near the floor, has entirely disappeared. 
There was no lightning rod upon the housew 

Since writing the above, the chimircy has been examined ; 
a hole an inch long is found in the garret, four feet from the 
ceiling of the chamber, where it came through : no crack or 
^ay 4^ihet fracture is to< be seem 

REMARKS BY THE EDITOk« 

Since receiving this account, w*ehave visited and examined 
the premises, which were the scene of the event described 
above. The rending effects of the Ughtnii^ were not more 
conspicuous than they often are, in similar tases, but the de^ 
ikate selection made of metallic articles, the manner in which 
they were affected, and the minuteness of the ramifications of 
the fluid through the apartments, were very remarkable.—- 
Our artificial imitations of the effects of this tremendous agent 
of the Almighty, are indeed very humble ; still, no- person 
conversant with the usual effects of strong electrical and gal- 
vanic discharges fron^ powerful batteries, could fail to be 
tstruck with the resemblance. . The gilding on the edges and 
£gures> of the china^^Lndopon the frames of the {^ctures^ 
vas either dissip^ied or converted into the purple oxid of 
gold, and staiiied the shelves and the wood of the firames tii' 
the same manner as gold leaf or wire, deflagrated by electric 
city or ^(vanism, colors tiie contiguous substances* The 
four cents were so perfectly dissipated, that, except a metallic 
«taici on the lead paint of the shelf^ not a trace of them re* 
mained ; they appear to .have flashed away, like gun-pow- 
der. 

VOL. XI. — NO. 2. 46 
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But the most remarkable circanistance was the preseraoioif 
of the life of the venerable lady, who was liieraOj enveloped 
in an atnKwphefe of lightning, filling a closet of only a few 
square y^roi in area. It seems that she had gone imio her 
closet f (wluch was without a window,) and had '* skui the 
ioor^ when the astounding ex{do8ion happened. The rolls 
of carpeting, the umbreDa, the great coat, the muff— aD were 
more or less, instantly scorched or consumed at her side> and 
the place was filled with the most overpowering light, heat 
and noise ; but she came out of this furnace, widi only the 
smell of fire upon her garments— entirely without bodily in- 
jury, and with scarcely a mental agitation, except of grateful 
emotion.* 



*This is sot the place or oecasiMi lor the hiAilgeoce of r *" *** *^ feeliafs, 
le^mrdin^ a familj and scene* with which, ia earlier jean, we were in hahfto 
of interestio^ intercoarve ; bat it will not be improper to add, that the dan- 
ger was repeated a few days after, by another stroke of Isghtniog, which 
sow attached itself to the iroo conductor, which had, in the aaean time, 
been affixed, in the nsaal manner, to that end of the house. The lightning 
passed down the rod, and left a proof of its power in the bote which it tore 
in the turf as it entered the ground. The contigiious stscpls, only a lew 
hnodrcd feet distant,, was also stmck at the same tiase. 



Art. XVIII.— Foicawo of Kirauea. 
RBUfAKKS BY THE EDITOR. 

In our last number, we gave an acconift of the vorcanic 
character of the Island of Hawaii, derived principally from 
the journal of the missionaries, published by Mr. Ellis. 

The following article, drawn up by the Rev. Charles 
S. Stewart, late a mtssstonary at Haww, although first 
published in a newspaper,* in a letter to the Editor, Colonet 
Stone, is too interesting and important a docnmetit to be per- 
mitted to perish in an ephemeral register. We therefore 
transfer it, without hesitation, to the pages of tins Journal, 
with the advantage of some corrections obtained in a per- 
sonal interview with Mr. Stewart bimself^l from whom, as well 
as from Mr. Goodrich, we are promised specimens of the va- 
rious igneous productions of Kirauea. 

* The Commercial Advertiser of New-Tork. 
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Island of Oahu, Sandwich Islands, > 
Augnst 26, 1825. > 

July 2d, 1825. — ^Early on Monday, the 27th of June, we 
commenced our proposed excursion to the volcano. The 
party from the Blonde, consisted of Lord Byron, Mr. Ball, l«t 
Lieutenant, Lieut. Maiden, the Surveyor, Mr. Davis, theSur* 
geon. Rev. Mr. Btoxam the Chaplain, Mr. A. Bloxam, the 
Mineralogist, Mr. Dampier, the Artist, Mr. White, a son of the 
Earl of Bantry, and Mr. Powell, Midshipman. Maro, a prin- 
cipal chief of the District of Hido, had been appointed by Kaa- 
humanu (favourite Queen of Tamehameha the 1st,) Caterer 
General f and about 100 natives under his authority csurried our 
luggage, provisions, &c. &£c. Sir Joseph Banks, or, as 
more familiarly styled, '' Joe Banks,'* was also in attendance 
in his diversified capacity of interpreter, gentleman in wait- 
ing to Lord B. &«• he The R,egent (Kaahumanu,) had 
left nothing indeed undone to render the tiip as comfortable 
as her authority eould make it. Neat temporary houses for 
refreshment and sleeping had been erected, by her command, 
at intervals of 12 to 15 miles; and the people of the only 
inhabited district through which we were to pass, had, the 
week before, been apprised of the journey of the " British 
Chief," with strict orders to have an abundance of pigs, 
fowls, taro, potatoes, &lc. he, in readiness for the supply of 
his company. When all assembled, we formed quite a nu- 
merous body, and from the variety of character and dress, 
the diversity in the burdens of the natives, bundles, tin-cases, 
portmanteaus, calabashes, kettles, buckets, pans, baskets, he. 
inc. with two hammocks, by way of equipage, slung on long 
poles, and each borne by four men, made a lively and gro- 
tesque appearance, while passing in single file, along the 
narrow winding path which formed our only road. 

For the first four miles, the country was uneven and open, 
and beautifully sprinkled with single trees, clumps and groves 
of the bread-fruit, the lauala, (pandanus,) and tutui, or can- 
dle-tree. We then came to a wood, four miles in width, the 
out-skirts of which eziiibited some of the richest and most \i. 

delightful foliage I have ever seen. It was composed princi- 
pally of lofly and wide-spreading candle-trees, whose whitish 
leaves and blossoms afforded a strong contrast with the dark 
green of the various creepers, which hi^ng in luxurious fes- 
toons and pendants, from their very tops to the ground, 
forming thick and deeply shaded bowers round ^eir trunks* 
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The iDlcrior, hoverer, was £ur less iaierestiBg, preaeashtg 
nothing but an almost inqieiietrable thicket on both sides of 
the path. This was excessively loogh and fioigaing, con- 
sisting entireiy of loose and painted fragnents of lava, which, 
from their irregularity and sharpness, not only tore and cut 
our dioes, bat constantly endangered onr feet and ankles al* 
so. The iugh brake, ginger, hie, which bonier and over* 
hang the path, were filled with the rmn of the night, and 
Iroiu tlieir wetness, added greatly to the nnpleasantness of 
the wa'k. An hour and a haLf^ however, saw us safely tfaronghr 
and relVeshing oorsefves in the charming groves with which 
the wood was here again edged. 

The remaining distance, of near 30 miles, was- veiy naeh 
of one character. The path consisted solely el a bed of 
black lava, so smooth, in many places, as to endanger £adling, 
and stin shewing the configoration of the molten stream, as 
it had rolled down the gradual descent of the monnlaan, led 
midway throvgfa a strip of open, nncnkivated country, from 
three to tive nules wide, skirted on both sides by a ragged 
and stinted wood, and covered widi grass, fern and low 
shrubs, principally a species of the wbortle bmy. There 
were no houses near the path, but the thatch of a cottage, or 
the rising smoke, seen occasionally, in the edge of the w€>odi^, 
shewed that it was not an uninhabited r^on. Far on the 
right and west, the mountains M ouna Kea wad Mouna Roa 
were distinctly visible, and on the left and east, at an equal 
distance, the ocean with its horiion, from the height at whidi 
we viewed it, ming&ig with the sky» 

We dined thirteen miles from the bay, in the shade of a 
large candle-tree, where a party of people from the neigh- 
bouring settlements, were waiting to see the '^ arii nui mai 
Berekania mai," (the great chief from Britain,) as tfiey cdl- 
ed Lord B. About two miles further, we came to the houses 
erected for our lodgings the first night : thinking it however^ 
too early to lay by for the rest of the day, after witnessing a 
dance performed by a company from the surrounding dUs- 
tricts, we hastened on, intending to sleep at the next houses^ 
ten miles distant. But night overtook us before we reached 
them, and perceivinjc the ruins of two huts, a few rods from 
bur path, we turned aside to them just as dwkness began ta 
set in. The sticks forming their frames, were all that re- 
pained, but the islanders soon covered diem with leaves, and 
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^read the ground with fresh fern, before laying the mats 
which were to be our beds. 

Our arrival and encampment produced a picaresque and 
Hvely scene. The natives, who are not fotid of such forced 
marches as we had made during the day, were more aniious 
for repose tha» ourselves, and as soon as they heard of the 
determkiAtion to stop, proceeded with great animation and 
alacrity to make the necessary prepairataons for the night* 
Some ran for leaves and grass for the huts, som^ for wood 
for a fire^-^some for water for our tea, &c. &ic. tiH, in a few 
minutes, every thing was in as much readiness as if we had 
expected at an eariier hour to remBin there* The darkness, 
as it gathered round us, rendered more gloomy by a heavily 
clouded sky, made the novelty of our skuaiion still more stri- 
king. Behind the hats, in th<e distance, an uplifted torch of 
the biasing t»tm nut, here and there kidistinctly revealed iJie 
figures and costume of many of our attendants, spreading 
their couches under the busies, or in the open air. A large 
lamp suspended from the centre c^ our nule lodge, which 
was entirely open in frooc, presented us, in bolder relief y seat* 
ed a la Turque round Lord Byron, who poured out '* the cup 
that cheers but not inebriates;" the more curious of oar 
dusky companions, both male and femak, in the mean time, 
pressing in numbers about our circle, as if anxious ^' to catch 
the manners living as they roseJ^ A large '^« of brush* 
wood exhibited the objects of the fore-ground, in still strong* 
er lights and shadows. Groups of both sexes and all ages 
were seated cur standing round, wrapped up, from the chilli* 
ness. of the mountain air, iii their large mantles of white, 
black, green,, ydlow and red — some smoking their evening 
pipe, some throwing into the embers, and od^ers scratching 
from them, a fish or potatoe, or other article of food-— some 
giving « loud haUoo^ in answer to the call of a straggler just 
arriving — others wholly: taken up with the proceedings of 
the sailors cooking our supper, and all chattering on a hun- 
dred difierent suligects, with the volubihty of so many mag« 
pies. 

By dayl^ht the next morning, we were on the road again. 
At 9 o'clodi we breakfasted at die last houses put up for our 
accommodation on the way, and by 11, had arrived within 
three miles of the object ai our curiosity. For the Ia«st hour, 
the scenery had become more interesting than it had been 
fluring most of the preceding day ^ our path was occasion-* 
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aOy darted widi groves and cfanien of trees, and fringed 
widi a greater variety of vegetatioB. Here, abo, the smtokm 
of the irokano was just descried, settling in figfat ieecy 
doods to the sovtfa-west. Oar resting place, at tUs time, 
was a deliglMfid spot, commanding a loll view of tiie wide 
otent of oooatry over wliidi we bad travelled, and aroond 
it, die ocean, winch, from die vast and almost on di st in g ui sh- 
ed extent of its horiion, seemed literally an " illimitid>le sea." 
The smoodi green sward, onder a nuyestic koa tree, (an acar 
da,\ nearly encircled by thickets of a yooi^er gnmtfa, af- 
forded a refivshing coach on which to take oor loncheon. 
We tarried, however, hot for a moment, and then harried on 
to the grand obpect befoie os. 

The nearer we approached, the more heavy the colomn of 
smoke a p pe a red, and excited, iio inlenseness, oor coriosi^ to 
bcfa(4d its origin. Under the influence of this excitement, 
we hastened forward with rafnd stqi, regardless of the heat 
of a noonday son, and the latigne of a walk of thirty-six 
miles already accomplished. A few minotes before 12 
o'clock, we came suddenly on the brink of a precipice 150 
or 200 feet fai^, covered vrith shrabbery and trees. De- 
scending this, by a path nearly perpendicalar, we crossed a 
plain, luilf a mife in width, enclosed, except in the direcdon 
we were goin^, by die cliff behind us, and found ourselv e s, 
a second time, on the top of a precipice 400 feet high, also 
eovered with bushes and trees. This, like the former, swept 
off to the right and left, enclosing, in a semi-circular form, a 
level space, about a quarter of a mile broad, immediately be- 
ycmd which, lay die tremendous abyss of our search, emildng 
volumes of vapour and smcke, and laboring and groaning, 
as if in irrepressible agony, from the raging of the conflict- 
ing elements, within its bosom. We stood but a moment, to 
take this first distant gaze, then hasdly descended the almost 
perpendicular height, and crossed the plain to the very brink 
of the crater. 

There are scenes to which description, and even painting, 
can do no justice, and in conveying any adequate impression 
of which, they must ever fail. Of such, an elegant travdUer 
righdy says, '^ the height, the depth, the length, the breadth, 
the combined aspect may all be correctly given, but the mind 
of the reader will remain untouched by the emotions of admi- 
ration and sublimity which the eye witness experiences.^' 
That which here burst on our sight, was, emphatically, of 
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this kind, and to beholdit without singular and deep em<nion^ 
demands a familiarity with the more terrible phenomena of 
nature, which few have the opportunity of acquiring. Stand- 
ing at an elevation of 1500 feet, we looked into a horrid gulf, 
not less than eight miles in circumference, so directly beneath 
us, that in appearance we might, by a single leap, have plun- 
ged into its lowest depth. The hideous immensity itself, in- 
dependent of the many frightful images embraced in it, almost 
caused an involuntary closing of the eyes against it. But 
when to the sight, is added the af^alling effect of the various 
unnatural and fearful noises, the muttering and sighing, the 
groaning and blowing, the every agonized struggling of the 
mighty action within — as a whole, it is too horrible !— *And, 
on the first moment, I felt like one of my friends, who, on 
reaching the brink, recoiled and covered his face, exclaiming, 
<< call it weakness, or what you please, but I cannot look 
again!" 

It was sufficient employment for the afternoon simply to sit 
and gase on the scene, and though some of our party strolled 
about on the level above, and one or two descended a short 
distance in the crater, the most of our number deferred all in- 
vestigation till the next morning. 

From what I have already said, you will perceive, diat 
this volcano differs, in one respect, from most others of whicli 
we have accounts : the crater, instead of being the truncated 
top of a mountain, distinguishable at a distance in every di- 
rection, is an immense chasm, in an upland country, near the 
base of the mountain Mouna Roa,* approached, not by as- 
cending a cone, but by descending two vast terraces, and not 
visible from any point, at a greater distance than half a mile : 
a circumstance, which, no doubt, from the suddenness of the 
arrival at it, adds much to the effect of a first look from its 
brink. It is probable, that, originally, it was a cone — but 
assumed its present aspect, it may be centuries ago, from the 
falling in of the whole summit. Of this the precipices we de- 
scended, which entirely encircle the crater in circumferences 
of 15 and 20 miles, give strong evidence : they having un- 
questionably been formed by tibe sinking of the mountain, 
whose foundations had been undermined by the devouring 

* The height of Mouna Bea hat never been accurately meaiured, hot va« 
yiontlj etUmated from tUteea to eig^hteen tboaiand feet, bein^^ thus one or 
two thoosand feet higher than Mont Blanc, and fire or six. thoasand feet 
higher than the Peak of Teneriflfe. 
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flames beneath. One half of the present depth of the cratijf 
has been caused, in the same manner, at no very remote pe^ 
nod. Aboot midway from the top, a ledge of lava, in some 
places many rods, and in others only a few feet wide, extends 
entirely round, (at least so far as an examination has been 
made) forming a kind of gallery, to which you can descend 
in two or three places, and walk as far as the stnoke, setding 
at tlie soath end, will permits This offset leaves incontestible 
marks of having once been the level of the fiery flood, boil^ 
ing in the bottom of the crater ; a snbduction of lava, by 
some subterranean channel, has since taken place, and sunk 
the abyss many hundred feet, to its present depth. 

The gulf below contains between flfly and sixty smaller 
conical craters, many of which are in constant action. The 
tops and sides of two or three erf' these are covered widi sut* 
phur of mingled shades of green and yellow ; with the excep- 
tion of these, the ledge, and every thing below it, is of a dis- 
mal black. The cliffs above the ledge, forming the outer 
edge of the crater, are on the northern and western sides per- 
fecdy perpendicular, and of a red color, every where exhibit- 
ing the mai^» of former powerful ignition. Those on the 
eastern side are less precipitous, and consist of entire banks of 
sulphur, of a delicate and beautiful yellow. The south end 
is wholly obscured by the smoke, which fills that part of the 
crater and spreads widely over the surrounding horizon. 

As the darkness of the night gathered round us, new and 
powerfiil eflbct was given to the scene. Fire after fire, which 
the glare of mid-day had entirely concealed, began to glim- 
mer on the eye, with the first shades of the evening; and, 
as the darkness increased, appeared in such rapid succession, 
as forcibly to remind me of the hasty lighting of the l^mps 
of a city on the sudden approach of a gloomy night. Two 
or three of the small craters, nearest to the noBth side, where 
we lodged, were in ftill action, every moment casting out 
stones, ashes and lava, with heavy detonations, while the irri^ 
tated flames accompanying them glared widety over the sur- 
rounding obscurity, against the sides of the ledge and upper 
clMs, richly illuminating the volumes of smoke at the south 
end, and occasionally casting a bright reflection on the bosom 
of a passing cloud. The great seat of action, however, 
seemed to be at the southern and western end, where an ex- 
hibition of ever-varying fire-works was presented, surpassing 
in beauty and sublimity, all that the ingenuity of art ever de- 
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Vis^d. Rivers of fire were seen rolling m splendid corusca- 
tion among the laboring craters ; and, on one side, a whole 
iake, whose surface constantly flashed and sparkled with the 
agitation -c^ contending currents. 

Expressions of admiration and 'astonishmeii't -burst mo^ 
mentarily from "our lips, a^ though greatly fatigued with our 
walk, it Vas near midnight before we could yield ourselves to 
a sleep, oftfeh interrupted during the nifght, to gaze on the 
light with reiiewed wonder and surprise. As I laid myself 
-ddwh on my mat, fancying the very ground, which was my 
piUow, to shake beneath my head, the silent musings of my 
■own teind were, '* Great and marvellous are thy works. Lord 
God Almighty ! — greatly art thoii to be feared, thou King 
of sahits/' 

On Wednesday, the 29th, arfter to early breakfast, our 
party, excepting Lieut. Maiden, who was ill, Mr. Dampier^ 
who remained to take a "^etch, and Mr. Ruggles, who chose 
^o satisfy bis ctiriosity above, prepared for a descent into th^ 
crater. One "Of the few places where this is practicable, was 
within a rod of ottr hut. For the first ^00 feet, the path was 
steep, and from the looseness of the stones and rocks in and 
about St, required caution in every movement. A slight 
Vouch was sufficient to detach them and send them bounding 
downwards, with great velocity^ to the imminent danger of 
all in their way. The remaining distance to the ledge, of 
about the same number of feet, was gradual and safe, the 
path having turned into the bed of an old channel of land, 
*which ran off in an inclined plane, till it met the offset, be^ 
fore described, more than a quarter of a vtaXe west of the 
place where we began the descent. By the time we had all 
feacfaed this spot, the natives actikigas guides with theMessrs^ 
Bioxam and Mr. Powel, had ' [^receded die rest of our num* 
ber top far to be overtaken, and we became two parties for 
the rest of the knoming ; the lastj into which I fell, consisting 
of Lord B;, Mr. Ball, 'Mr* Davis, and Mr. White, with 
Lord B's servant and my native boy, to fcarry a canteen of 
water and the specimens we might collect. Before descend^ 
ing, we had provided ourselves with long canes and poles^ 
by Which we might test the soundness of any spot before 
stepping on it, and immediately on reaching the ledge, founcl 
the wisdom of the precaution. 

This offset is formed wholly of scoria and lava, mostly 
burned to a cinder, and is every where intersected by deep 
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crevices and cbasouiy from niaay of which, U^ht, vapor vaii 
smoke, aod from others, a scalding steam, are emitted. The 
general surface is a black glossy incrustation, retaining per- 
fectly the innumerably diversified tortuous configuratioos of 
the lava, as it originally cooled, and so brittle as to crack and 
break under us, Uke ice, while the hollow reverberations of 
our footsteps beneath, sufficiently assured us of the unsub- 
stantial character of the whole mass. In some places, by 
thrusting our sticks down with force, large pieces would give 
way, disclosing fissures and holes apparently without bottom. 
These, however, were generally too small to appear daoger- 
ous. The width of this ledge is constantly diminished, ia a 
greater or less degree, by the falling of large masses from its 
edges into the crater ; and it is not impossible that in some 
future convulsion of the mountain, 4he whole structure may 
yet be plunged into the abyss below* 

Leaving the sulphur banks, on the eastern side, behind us. 
we directed our course under the . northern to the western 
cliffs. As we advanced, these became more and more per- 
pendicular, till they presented nothing but the bare and up- 
right face of an immense wall, from eight to ten hundred feet 
hig&v on whose surface huge stones and rocks hung« appa- 
rently so loosely as to threaten falling at the agitation of a 
breathe In many places, a white curling vapour issued froqi 
the sides and sammit of this precipice, and in two or three 
others, streams of clay-coloured lava, extending almost from 
die fop to the bottom,, had cooled in the form of small cas- 
cades, evidently at a very recent period. At every step 
something new attracted our attention, and by stopping 
sometimes to look up, not without a feeling of apprehensioo, 
at the enormous masses over our heads — ^at others, to gain, by 
a cautious approach to the brink of the gulf, a nearer, glance 
at the equally fearful depth below — at one time, turning aside 
to ascertain the heat of a column- of steam, and at another, 
lo secure some unique or beautiful specimen, we occupied 
more than two hours, in proceeding the same number of 
miles. 

We then came to a spot, on the western side, where the 
l^dge widened many hundred feet, and terminated on the 
side next the crater, not as in most other places, perpendicu- 
larly, ,but in a vast heap of broken cakes and blocks of lava, 
loosely piled together as they had been shattered from above 
ia the quakings of tjie mountain; and juttii^ off to t^ hot- 
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^xsttk in a frightful mass of ruin. Here we had been informed, 
the descent into the depth of the crater could be most easily 
made, but without a guide, were at a loss what course to take, 
till we unexpectedly descried the gentlemen who had prece- 
ded us, re-ascending. They dissuaded us most strenuously 
from proceeding further, but their lively repl'escntations of 
the (tifficuky and dangers t)f the way, only strengthened the 
resolution of Lord B, to go down ; and knowing that the 
crater had been crossed at this end, we hastened on, notwith- 
standing the refusal of the guide to return with us. The 
descent was as perilous as it had been represented to be, but 
by pifoceeding wiih great caution, testing well tiie safety of 
«Yery step before committing our weight to it, and often 
stopping to select the coarse which seemed least hazardousi 
in the space of 20 minutes, we reached the bottom by a zig-zag 
way, without any accident of greater amount than a few 
scratches on the hands, from tlie sharpness of the fragments 
of lava by which we were occasionally obliged to support 
ourselves. When about halfway down, we were encouraged 
to persevere, by meeting an Islander, who had descended on 
the opposite side and made his way over. It was only, how- 
ever, from the renewed assurance it gave of the practicability 
of our attempt, for besides being greatly fatigued, he wa« 
much cut and bruised from a fall — said the bottom was 
** ino, ino roa-kawahi o Debelo" — " very, very bad — ^the 
place of the Devil." He could be prevailed on to return 
with us, only by the promise of an ample reward. 

It is difficult to say, whether sensations of admiration or of 
terror predominated, on reaching the depth of this tremendous 
spot. As I looked up at the gigantic wall, which on every 
side rose to the very sky around me, I felt oppressed, for a 
moment, by a sense of confinement to a most unpleasant de* 
gree. Either from die influence of imagination, or from the 
actual effect of the intense power of a vertical sun, added to 
the heated and sulphurous atmosphere of the volcano itself, 
I experienced an agitation of spirits, and a difficulty of respi- 
ration, that made me cast a look of wishful anxiety to our 
hut, which at an elevation of 1500 feet, seemed only like a 
bird's nest on the opposite cliff. These emotions, however, 
soon passed ofl* and we began with great spirit and activity 
the enterprize before us. I can compare the general aspect 
of the bottom of the crater to nothing, that will give a livelier 
image of it to your mind, than to the appearance die Otsego 
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voidd pfCflent, if tlie ice wicfa which il k covered in tfae rann- 
ter, weie faddeii]> broken up by a heavy stomi, and as sud- 
denly finoien again, vfaile lai^ firagments were'still tos&iog 
and daAtng and keafMng against each other, with the motion 
of the waves. Jost so foagfa and distorted was the black 
mass mder oar feet, only an hundred fold more terrificy inde^ 
pendent of the imramerable cracks, fissures, deep holes and 
fhafips from which solpburons vapoor, steam and smoke 
were exhafedf with a degree of heat that testified to the near 
vicinity of fire. 

We had not proceeded fiu-» before onr palb was intersected 
by a chasm at least 30 feet wide, and of a greater depth 
than we could ascertain, at the nearest distance we dare ap^ 
proach it. The only akemative was u> retum^ or foUow its 
course till it terminated or became narrow enongh to be 
erossecL We chose the latter, bat soon met an equally for-* 
midable barrier in a current of smoke, so highly impregna-r 
ted with a snfibcatiog gas, as not to allow of respiration. 
While hesitating what to do; we perceived this to be swept 
off, occasionally, by an eddy of tlie air in a direction oppo- 
nte to that in which it generally settled^ and watching an 
opportoni^ when our jvay was thus, made clear, we held our 
breath and ran as rapidly as the dangerous character of the 
ground wcmid permit, ull we gained a pla^ beyond its ordi'*^ 
nary course. We here found ourselves iroexpectedly delivered 
also from the other impediment to our iNt>gres&^-the chasm, 
which abrupdy ran off in a direction fsMr froni^ that we wishe4 
to pursue. 

We were now at an inconsiderable distance from one of the 
largest of the corneal craters whose laborious action had so 
greatly impressed our minds during the pight^ and we hastened 
to a near examination of it. So prodigious an engine 1 never 
expect again to behold. On reaching its base, we judged it 
to be 150 feet higb-*-a huge, irregular^ sbapen inverted 
fonnel of lava, covered with clefu and onfices^ from which 
bodies of steam escaped with deafening explosions, while pale 
flames, ashes, stones, and lava, were propelled, with equal 
force and noise, from its ragged and yawning mouth. The 
whole formed so singular and terrific an object, thaj( though 
my drawing book had been accidentally left with my boy» 
who was unwilling to descend from the ledge with us, in or- 
der to secure a hasty sketch of it, I permitted the other gen-r 
tlemea to go a few yards nearer than I did, while I occupied 
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myself with my pencil oa a rough piece of blotting paper, 
brought by one of the party to wrap round the more delicate 
specimens we might collect. Lord Byron and his servant 
ascended the cone several feet, but found the heat too great 
to remain longer than to detach with their sticks, a piece or 
two of recent lava burning hot. 

So highly was our admiration excited by the scene, that 
we forgot the danger to which we might be exposed should 
any change take place in the currents of destructive vapours 
Which exist in a greater or less degree in every part of the? 
crater, till Mr. Davis, after two or three ineffectual intima- 
tions of the propriety of an immediate departure, warned us, 
in a most decided tone, not only as a private iiriend, but as a 
professional gentleman, of the peril of our situation — assur- 
ing us that the inspirations of the air by which we might be 
surrounded, would prove fatal to every one of us. We felt 
the truth of the assertion, and notwithstanding the desire we 
had of visiting; a similar cone covered with a beautiful in- 
crustration of sulphur, at the distance of a few hundred yards 
only from where we then were, we hastily took the speediest 
course from so dangerous a spot. The ascent to the ledge 
was not less difficult than the descent had been, and for die 
last few yards was almost perpendicular ; but we all succeed- 
ed in gaining its top in safety, not far from the path where 
we had in the morning descended th^ upper cliff. 

We reached the hut about 2 o'clock, nearly exhausted with 
fatigue, thirst and hunger, and had immediate reason to con- 
gratulate ourselves on a most narrow escape from suffering 
and extreme danger, if not from death. On turning round, we 
perceived the yi^hole chasm to be filling with thick sulphurous 
smoke, and within half an hour, it was so completely choked 
with it that not an object below us was visible. Even in the 
unconfined region above, the air became so oppressive as to 
%]ake us think seriously of a precipitate retreat. This con- ^ 

tinned to be the case for the greater part of the aflernoon. , "jj 
A dead calm took place both within and without the crater ; 
and from the diminution of noise, and the various signs of 
action, the volcano itself seemed to be resting from its la- 
bors. 

Towards evening the smoke again rolled off to the south, 
before a fresh breeze, and every thing assumed its ordinary 
aspect. At this time Lieut. Maiden, notwithstanding his in- 
slisposition, succeeded in getting su^cient data to calculate 
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the height of the upper cliff. He made it 900 feet, agreeing 
with the measurement of some of the missionaries some months 
before. If this be correct it is judged that the ledge cannot 
be less than 600 feet above tlie bottom, thus making the 
whole depth of the crater, that which I have stated it in the 
preceding pages to be, 1500 feet. On similar grounds its cir* 
cumference at the bottom has been estimated at a distance of 
from 5 to 7 miles, and at its top from 8 to 10. 

Greatly to our regret, we found it would be necessary to 
set off on our return early the next morning, all the provisions 
for the natives being entirely expended. We couJd have 
passed a week here with undiminished interest, and wished to 
remain at least one day longer, to visit the sulphur banks on 
the eastern side, which abound with beautiful crystalizations, 
and to make some researches on the summit. We would 
have been glad also, to have added to the variety of speci- 
mens we had already collected, especially of the volcanic 
sponge, and capillary volcanic glass, not found on the side of 
the crater where we encamped. But it was impossible, and 
we made preparations for an early departure. 

The splendid illuminations of the preceding evening were 
again lighted up with the closing of the day, and after enjoy- 
ing their beauty for two or three hours, with renewed delight, 
we sought a repose which the fatigue of the morning had ren- 
dered highly desirable. The chattering of the islanders 
around our cabin, and the occasional sound of voices in pro- 
tracted conversation among our own numbers, had, however, 
hardly ceased long enough to admit of sound sleep, when the 
volcano again began roaring and labouring with redoubled 
activity The confusion of noises was prodigiously great. 
In addBtion to all we had before heard, there was an angry 
muttering and rumbling from the very bowels of the abyss, 
accompanied, at intervals, by what appeared the desperate ef- 
forts of some gigantic power struggling for deliveranc^ 
These sounds were not fixed or confined to one place, but rol- 
led from one end of the crater to the other ; sometimes seem- 
ing to be immediately under us, when a sensible tremor of 
the ground on which we lay took place, and then again rush- 
ing to tlie farthest other extremity with Incalculable velocity. 
The whole air was filled with the tumult, and even those most 
soundly asleep, were quickly roused by it to thorough wake- 
fulness. Every monition momentarily increased, and Lord 
B. springing up in his cot, exclaimed, " We shall certainly 
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have an eruption — ^sucb power must burst through every 
thing." He had scarcely ceased speaking, when a dense 
column of black smoke, was seen rising from the crater, di- 
rectly in front of us^ — ^the subterranean struggle at the same 
tijme ceased, and immediately after, dames burst from a large 
cone^*^ near which we had been in the morning, and which' 
then appeared to have been long inactive. Red-hot stones, 
cinders, and ashes were also propelled, with immense vio-^ 
lence, to a great height, and shortly after, the molten lava 
boiled over and flowed down tlie sides of the cone, and on 
the surrounding scoria, in two beautiful curved streams, glit- 
tering with indescribable brilliancy. 

A whole lake of fire also opened in a more distant part^ 
This could not have been less than two miles in eircumfe- 
rence, and its action was more horribly sublime than any 
thing I ever imagined to exist, even in the idler visions of un- 
earthly things. Its surface had all the agitation of an oceans- 
billow after billow, tossed its monstrous bosom in the air, and, 
occasionally, those from opposite directions met, with such 
violence, ds lo dash the fiery spray^ in the concussion, forty 
or fifty feet high^ It was at once the most splendidly beauti- 
ful, and dreadfully fearful of spectacles, and irresistibly bur^ 
ried the thoughts to that lake of fire from whence the smoke - 
of torment ascendeth for ever and eveir ! No work of Himf 
who laid the foundations of the earth, ever brought to my 
mind the awful revelations of his word with such overwhelm- 
ing impression: Truly ^^with God is terrible majesty^^^^ 
'* let all the nations say unto God, How terrible art thou tit; 
thyworksP^ 

Under the name of Pe/e, (pay-lay,) this volcano, as yotf 
may have seen stated in tlie Missionary Herald, was one of 
the most distinguished and most feared of the gods of Ha^ 
waii.* Its terrific features are well suited to the character 
and abode of an unpropitious demon, and few works in 
nature would be more likely to impose thoughts of terror on 
the ignorant and superstitious, or from their destructive rava-* 

* PeU, is the all powerful godiless of volcanoes, wilh the nntives, and Kiia- 
aea ii the habitation of herself and her ministering deities. The cocical 
craten are considered their houses, where they frequently amuse themselves 
by playi;i£f at koriane ; the roaring of the furnaces, and the crackling of the 
flames, are the kani of the hura, the music of their dance ; and the red 
flaming surge is the surf wherein they play sportively on the rolling wave. 
A spirited account of a singular meeting between Mr. CUis and his partjr 
with Oani, the priestess of Pele^ is given iq the North American. 
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iges sooner lead to sacrifices of propitiation and peac^. It is 
taow rapidly losing its power over the minds of the people; 
'Not one of the large number in our company seemed to b«f 
m aD apprehensive of it as a supernatural being. 

After an almost sleepless night, we early turned our faces 
homeward, not without many a ^Mingering look behind," 
even from the very entrance of oUr path. It was precisely 
6 o'clock, when the last of our party left the brink. Never 
was there a more delightful mornings The atmosphere was 
perfectly clear, and the air, with the thermoitieter at 56^ Faren- 
heit, pure and bracing. A splendid assemblage of strong and 
beautifully contrasted colors glowed around us. The bed of the 
trater, still covered with the broad shadows of the eastern 
banks, was of jetty blackness. The reflection of the early 
sun added a deeper redness to the western cliffs-^the bright 
yellow of those opposite showed here and there a tinge of 
Vermillion, while the body of smoke, rising between them, 
hung in light drapery of pearly whiteness against the deep 
azure of the southern sky. M6una Roa and Mouna Kea, 
in full view in the west and iiorth, were richly clothed in pur- 
ple, while the long line of intervening forests, the level over 
which we were passing, and the precipice by which it was 
encircled, thiekly covered with trees and shrubbery^ exhibited 
an equally bright and lively green. 

On gaining the top of the first predpice, the distant view 
of the crater and the surrounding scenery was so strikingly 
beautiful, that, though most of the gentlemen had preceded 
me, I stopped long enough to secure the outlines of si draw- 
ing. We walked rapidly during the morning, and by 12 
o'clock reached the houses built for our adcommodation half 
way between the harbour and volcano. We determined to 
spend the night at this place. Afler dinner, a native dance 
was performed, similar to that witnessed on our way up th6 
mountain on Monday — ^after which we retired early to rest— ^ 
«et off before day-light thejiext morning, and reached the Bay 
in safety, at 1 o'clock on Friday* 
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Intelligence and miscellanies. 



I. Notice of Dr. Webster's Text Book. — A Manual of 
Chemistry, on the. baas of Prof. Braode's; containing the 
principal facta of tb« S^iience, arranged in the order in which 
iliey are discussed and ilfeistrated in tke Lectures at Harvard 
College. Compiled from the works of Brande, Henry, Ber- 
2elitts, Thomson, and olhers. Designed as a text book for 
the use of students, and persons attending Lectures on Che* 
ttiistry. By John W. WbbsteR, M. D., Lecturer tjn Che- 
mistry in Harvard University. Boston t Richardson U Lord. 
1 vol. 8va. pp. 60a 

The increased attention which is given to the study of che<^ 
mistry in thj^ country, cannot but afford the highest gratifica- 
tion to those who pursue it as a* profession, and not less to all 
who are desirous of seeing our country elevated, and im* 
proved by the genial influence of the physical sciences. We 
have hardly a college or an academy in which chemistry is 
^ot now made an important branch of education, and the 
study of elementary works is prosecuted to greater or less 
€xtent, in many of our schools. The sciences of chemistry 
and mineralogy are now taught at Harvard University by 
Dr, Webster, the author of the work^ the title of which we 
have given above, who is connected with the collei?§ as resi- 
dent lecturer* The present volume is the first fruits of his 
labours, and is a pleasing proof of his industry and zeal in 
the duties of his station. 

A work like this was certainly much wanted. Many small- 
er works, designed chitefly as school books, have been pub- 
lished within a year or two ; but none that is sufficiently ex- 
tended for more advanced students. An edition of Prof. 
Brande's work was published a few years ago, with additions 
by Dr. McNevcn, of New-York ; and Henry's most excellent 
work has gone through several editions. It was, at first, a 
work in one volume, of moderate size ^ and aAer it became 
two volumes, it was republished in this country, in three suc- 
cessive editions, mth notes by the Editor of this Journal, and 
afterwards by Dr. Coxe and Dr. Hare, in Philadelphia. It 
has become, in England, a large work, in ttvo volumes, of 
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about 700 pages each ; and the additions to the l»st edition 
but one having been reprinted in this country, the last Ameri- 
can edition, published in Philadelphia, is in three volumes* 
Dr. Henry's work has been very generally studied, and is 
used as a text book in some of our literary institutions ; but 
It IS now more properly to be considered a system of chemis- 
try, than an elementary work, and takes its place by the side 
of the still more voluminous works of Thomson and Murray, 
It is an expensive work, and contains much which, although 
it is extremely valuable to the professed chemist, Is yet unne- 
cessary to the beginner. A work was obviously wanted, 
which should contain all the elements of the science, and be 
less extensive than Henry, but more so than Brande, who is 
much too concise; and such a work is this of Dr. Webster. 

A detailed knowledge of chemistry cannot be attained by 
every one. The science is more grand and extensive in its 
outline, than is generally supposed. The extent of its ob- 
^iects is apt to be overlooked in the attention to \fs manipula- 
tions and minuter details. It has rapidly grown up into an 
extensive accumulation of facts, to which additions are mak- 
ing almost daily from almost all parts of the globe. It re- 
quires such an appropriation of time and properQr, sucfa 9: 
variety of expensive and delicate instruments, such an acqui- 
sition of manual dexterity, and so much thought and atten- 
tion, for its successfiil prosecution, as must confine its fall 
pursuit to a few professors and enthusiastic amateurs. Sut 
a general knowledge of its outlines may be obtained by any 
one. Where the least desire of knowledge prevails, the time 
spent upon this branch of science is amply rewarded. Nor 
ts it difficult for those, engaged in other pursuits, to obtain a 
sufficiently detailed knowledge of those parts or branches of 
chemistry, that may be useful to their particular science/ art, 
or manufacture. 

In the advertisement or preface to Dr.^ Webster's Miamnal, 
he has stated the character of the work, that it is a compila^ 
cTon. Every one who has paid attention to the progress of 
chemistry, and witnessed the rapid multiplication of beauti- 
ful discoveries, and the developement of new theoretical 
views on chemical philosophy, will at once perceive the labor 
and difficulty which must attend the judicious compilation of 
a work like this. The number of works to be consulted, the 
great. mass of scientific journals to be explored, the discord- 
ant statements to be reconciled, the different results to be cooft* 
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|>ared and examined^ present an apalling array to liim who 
undertakes it without a fixed resolution and the most untiring 
assiduity. That these important requisites have heen pos- 
sessed hy the gentleman to whom we are indebted for this 
volume ; and that they have been exercised with candor and 
impartiality, we find abundant evidence. 

The basis of Dn Webster's Manual is stated to be the work 
of Prof. Brande. The latter is an exceedingly valuable 
work, the general arrangement of which is not less convenient 
Xttan pbilosophical ; but in this respect some improvement has 
been made in the volume under notice. A very considerable 
part of Brande's work is occupied with tables of the strength 
of acids, of equivalent numbers, &c. and a still larger part by 
the chapters on mineralogy. Dr, Webster has very judicious- 
ly oknitted these parts, and lias retained all the strictly chemi- 
.<;al part. He has not, however, simply republished Mr. 
Brande*s text, but has altered it where the progress of chem- 
istry has rendered it necessary, and. has extended nearly all 
the descriptions of the various substances, especially the salts, 
on which Mr. Braiide is much too concise ; often giving lit- 
tle more than a caialogue of them. 

There is another great deficiency, not only in Mr. Brande's 
work, but in almost all the chemical books : we allude to the 
paucity of the experiments. The principles of the science 
cannot be too fully illustrated by appeal to actual experiment ; 
and it is almost an unnecessary remark, that nothing engages 
and rivets the attention of students to the subject, so strongly 
as the evidence addressed to the eye. This defect is not found 
in Dr. Webster's work. It abounds with experiments, which 
are in many cases original, and introduced with great judg- 
ments Most of them are of such a nature, and so fully de- 
scribed, together with the necessary apparatus, that any one 
may perform them by himself. I^he plates are very numer- 
ous, and executed with great neatness. The volume, although 
containing but 600 pages, comprises as much matter as is 
usually made to occupy twice the room : the pages are of an 
unusually large size, and at the same time printed in a neat 
and fair type. 

We trust that Dr. Webster will pursue the plan he has pro- 
posed in his preface, of publishing a volume to accompany 
the present one, to contain the various chemical tables and 
modes of analysis. This will be very convenient in the la- 
boratory, and as a book of reference.* 

* We uoderstand that this work has been adopted as a text book, at Cam* 
'ridge and Amherst CoUeget, and at theU. S. Military Academj, West- Point. 
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2. lAnmean Society of Paris. — ^With pleasure we observe 
that, intent on the progress and improvement of the natural 
Aciences, the parent institution of Paris has presented to the 
Linnsean Branch of New-York a handsome bust of Liti*- 
naeus ; also, that they annually dispose of a complete set of 
iheir printed annals, to be presented to foreign societies com*> 
posed of their own members, or to others directing their la- 
bors and studies to the same objects. This noble and liberal 
plan creates in every section of the civilised world, channels 
for collecting and diffusing the knowledge of the works and 
discoveries of the whole. In conformity to these principles^ 
Dr. Felix Pascalis, president of the New- York Limi«Baii 
Branch, and an honorary member of the New- York Horti«- 
cultural Society, has obtained a kindred and useful inter- 
course between the two institutions, in consequence of whicly, 
the inauguration in New- York of the fost bast from the mar^ 
ble statue of the University of Upsal^ was made at the anni'- 
versary of the Horticultural Society. Dr. Samuel L- Mitcl»- 
ill, honorary president of the Linnaean Branch, and the ora^ 
tor of the day, delivered a very interesting and learned ad^ 
dress, before a respectable assembly of horticulturalists ©f 
New-York, and a numerous concourse of citizens and ladies* 
A sumptuous dinner was also prepared, in a large hall, orna- 
mented with garlands of greens and shrubs, and a great quan- 
tity of fruits of tlie best quality, choice and rarity, for the 
exhibition and distribution of premiums, in presence of a 
large company of gentlemen and ladies, who were at liberty 
to taste fruit or to pick up flowers. Under an elegant triuii»- 
phul arch, and on a columnar pedestal, was placed the bust of 
Liinnseus, with a crown composed of specimens of the twenty- 
four classes of the vegetable kingdom, in the most cor- 
rect choice of flowers and plants, all indicative or emblematic 
of the dominion of the great patriarch of the natural sciences. 
This work of Mons. Parmentier, horticulturist of New- 
York, offered no less than an extensive assemblage of ninety 
species, all in a state of flowery or blooming luxuriance. 

After the diwer, and in answer to a toast, or sentiment, 
addressed to him as President of the Linnaean Branch, and 
an honorary member of the horticultural society. Dr. Pasca- 
lis delivered a short addresss, from which we extract his ac- 
count of the last years L^innaean labours, in relation to agricul- 
tttre, horticulture^ and botany : 
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** The process of abstracting electricity from the clouds, by 
planting poles covered with twisted straw, as ineutioned last 
year, and thereby guarding cultivated fields agaiust the de- 
structive effects of hail-storms, has been fully and successfully 
exemplified in extensive districts of Germany and Italy, in or 
about the lower Alps and Appenines ; and it is now still fur- 
ther ascertained, that not only metalhc, bui hgueous or vege- 
table points, can divert torrents of electricity in different cur* 
rents ; al^^o, that this element is as necessary to plants as pure 
air or other gases, because, by their sharp pointed leaves and 
thorns, they abstract it from the atmosphere. This subject, 
which so strikingly evinces the wisdom of the Creator, was 
experimentally demonstrated by a Linnaean member, who 
has subjected electricity to positive and negative evolutions, 
by means of thorny shrubs, and as easily as Franklin dre«ir 
it from the clouds with a child's plaything, a flying kite, arm- 
ed with a metallic point ! 

^* Another prodigious secret has also been revealed to us. 
It is that of ascertaining which is the best period for early or 
late sowing, during autumn, or in October. A mistake in 
this respect, should a soil be clayish, or otherwise subject to 
late droughts, may prove ruitious ; and since it is not given 
to' human wisdom to foresee how and when hygrometic vicis- 
situdes may talce place, it has been ingeniously devised to 
procure comparative tables of the rainy days in the course of 
years, and as many as fifty — then of the rainy days of each 
year, as far as the last of September ; and by the proportion 
of the mean anterior periods, to judge of the next approach^ 
ing October completion, on a certainty of forty-six against 
one ! These tables, Mr. President, I will be happy to furr 
nish the Horticultural Society with. 

" In relation to horticulture^ the London and Paris mem*- 
bers have concurred in the same method and principles of 
defining what kind of climate each precious plant requires. 
Messrs. T. Frederick Daniel, and Souiange-Bodin, affirm 
that such a climate consists in temperature, moisture, elec«- 
tricity, light, and irradiation of plants ; besides the required 
quality of the soil. The views of the French horticulturist, 
on the spontaneous exsiccation of the plants, and on tlieir 
relative location, under which the requisite conditions of cli- 
mate are to be artificially procured or modified, are particu- 
larly novel and interesting. 
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" Sir Humphrey Davy, and Mons. de Paupaile, a Paris 
XiianaeaD member, invite lo th^ir chemical laboratory, all 
horticulturists who are to be the best judges of their vegeta- 
ble earths, whether lime, clay, alumine, or magnesia, predomi* 
nate in them ; having besides some inflammable or oxygena- 
ted metallic bases, besides vegetable and animal matters* 
That these elements, with a great deposition from other 
earths and carbon, &lc« are the principal support of plants, 
as evident by the gramineous kind, which contain so much 
siliceous earth, whilst their nutritive and circulating fluids, 
if analyzed, are found to be binary, or such other compounds 
as always constitute organic animal or vegetable matter. 
The horticulturist should, therefore, be provided with bis 
chemical laboratory, with acids, alkaline, and other com- 
pound tests, to make up, judge, and correct his composts, as 
the occasion will require. 

" The study of botany, so necessary to horticulturists, is 
next directed by our Linnsean friend, (Mons. Victor Anger,) 
in a much easier method than that which is wrongly thought 
to be indispensably required for it, to wit : to be familiar 
with various systems of that science in Chreek and Latin vo- 
cabularies ; to collect quantities of plants ; to dry them up 
in large herbaria ; to purchase extensive libraries and floras ; 
and to be possessed, in fine, with all that appertain to trans* 
cendent botany. . With such means, the transcendent bota- 
nist knows, a/ter all, much less of the plants than a simple 
horticulturist, in the very ground which he treads upon, be- 
cause his memory is overloaded with distant, i^nconnected, 
land superfluous materials, instead of which, he should have 
applied himself to the knowledge of indigenous pfants, be- 
fore the exotic ; content himself to designate them with ver- 
nacular and practical names ; to class them in a natural, in 
preference to an artificial method ; by their flower, or by 
their use ; by their size, or by their duration ; by their hab- 
its, or by their localities ; even by their popular attributes ; 
for it is a fact, that in any existing language, the ordinary 
name of a plant is most significative of any of the above 
characters or attributes. The ancients had not a better 
method to study botany since the days of Theophrastns, to 
the age of Tournefort, Linnaeus and Jussieu. I have no 
doubt but the celebrated Bernardin de St. Pierre could have 
introduced a fourth system of nomenclature in botany-— that 
of classing plants by the roots, which in general present a 
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great variety of substane^ sftid forms, had he fiot f<mnd tn 
time, that it was absurd to be obliged to pull up a plant from 
the ground^ before he could class it ! Still, Bernardin de St. 
Pierre was a great botanist; Thid fact shows that there is 
no natural method that can oppose $be progress of study in 
botany, while the artificial systems frequently obstruct or re- 
tard the acquaintance with individuals. 

" When that amiable and fascinating science has thus been 
studied, and with the help only of distinct designation or 
structure of parts, the knowledge of exotics can be introduced 
and added to the acquired stock. These are like strangers, 
who, with their names, titles and- decorations, are hospitably 
received by the horticulturist, to whom attention will be paid, 
and also to their scientific and systematic appendages, wheth- 
er of the Linnaean or of Jussieu's denomination. There will 
be no difficulty for him to dispose of this great accession of 
individuals, in one way or another, because his mind is now 
already accustomed to methodize and arrange families of 
plants, by their most striking and similar features, subject- 
ing, however, the whole of them to his' parental discipline, for 
the preservation of order, and for all the good purposes of 
his labours and avocations ! 

'* Such is, Mr. President,^ the respectful homage which, 
from the last annals, and in the name of the L. S. P. I this 
day humbly submit to the N. Y. H. Society. I have to add 
my own thankful acknowledgment for this inauguration of 
our bust of Linnaeus, the first introduced in this bity, and the 
perfect image of the greatest instructor of mankind in botany 
and horticulture. When Plato opened his academic school 
in a private garden of Academiis, in the vicinity of Athens^ 
he wished that the image of Socrates should be the best oma-^ 
ment of it. Thus you have gloriously admitted the image of 
Linnaeus. The northern regions, >vhere be was born, often 
create Boreal lights, to the astonishment of the ec^aatorial 
and southern inhabitants of the 'world. £xactly like them» 
this ^eat man and almost divine mind, has enliglitened man- 
kind on the only order in which the Almighty Creator of the 
world has performed all its wonders. .Deus creavit, Linn^Bus 
di^suit. ' This image, gentlemen, from the statue ofniarble 
erected to his memory by his sovereign, who could not pos- 
sess a greater snl^ect in his realms, is a^ctually crowned by 
the twenty-four classes or divisions of the whole vegetable 
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kingdoai, thus happily entwined by a N. T. honknltnrist, ms 
an emUem of his absolute dominion over it. 

^* O Ldnnaens ! the world in its soccesive reVolotions eve- 
ry where can ofler the mins of cities, temples, pyramids, widi 
those of prostrated columns, gorgeous palaces, and mansolea. 
But the sight of thy gardens is not done away^-they are in-" 
cessantly renewed with a greater luxuriance. May thy gen- 
ius preside over us, and there always will be a bonntifal soil 
for a plant, a fertile country for a nation, and a cultivated 
ground, with a hut for the poor." 

N. B. A ^reneral meeting of the New-York Unnaean 
Branch will take place during the month of November next, 
of which due notification shall be given to distant or resident 
honorary and correspcmding members. Communications 
may be directed to Samuel L. Mitchill, honorary president^ 
or to Felix Pascalis, president, or to Elixnr Mead, secretary. 

New-York, Sept. 21, 1326. 

3; On the cuittng of cast iron by soft iron. — ^BENNINGTON 
Iron Works, Sept^ 1, 1826. — ^Having recently been a little 
more at leisure, I have repeated the experiments mentioned in 
my letter of the 24th January last,* of cutting iron and steel 
by means of a revolving dix of plate iron, and am now con- 
vinced that the difference there noticed in the effect of the 
dix, was owing to the different degress of thickness of the 
substances subjected to trial ; and that cast iron is as easily 
cut as either wrought iron or steel, if the plate be thin enough 
to be rapidly heated to ignition in the immediate line of con- 
tact with the diskk Isaac Doolittle. 

4. Correction by Gen. Martin FiELD-^Extract of a let- 
ter addressed to the Editor, and- dated Bellows Falls, 
June 5, 1826. — ^In the Journal of Science, &c. Vol. 6, p. 
219, and Vol. 9^ p. 55, it is erroneously stated, that Finite, 
and Rubelite are found at Bellows Falls, Vermont. These 
errors have found their way into other publications ; and the 
applications, from distant correspondents, for those minerals, 
have become very frequent. 

The mineral, which occurs abundantly in the rocks about 
the falls, and particularly on the rocky island above the 
bridge, and on Fall Mountain, is unquestionably Fibrolite, 
whicji has been strangely mistaken for Finite. 

* Vol. X. p. 397 of this Joarnal. 
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io the granite rock, about half a mile below the falls, 
\^hich coAtains the Prehnite, small crystals of red feldspar are 
found, which, in colour, bear some resemblance to Rubelite. 
These red crystals have, undoubtedly, been mistaken for the 
Rabelite. Tourmalines, of any kind, are rarely found in the 
rocks of that region. 

5. Collettien of Minerals, — A gentleman, long conver- 
steint in the collecting of minerals, and well acquainted with 
mineralogy^ will put up, arrange and describe scientifically, a 
cabinet, of from two to four thousand specimens, of both for- 
eign and American minerals. The specimens are stated to 
be fine, and to €mbra<^e ^ complete cabinet, including all the 
interesting localities of this country. The collection will be 
adapted to the views and interests of private individuals, or of 
public institutions, as may be desired. For terms aiid othef 
information, reference may be made to the editor of this Jour*^ 
nal. 

6. Double tefrattion. — ^A correspondent remarks : " Af* 
ter a considerable number of experiments, with different 
transparent bodies, I find none which do not multiply objects, 
when cut and polished, with faces inclined to ^ach other.--^ 
But, with the exception of Iceland spar, I have found no 
substance which exhibits double refraction, when the object is 
viewed through two opposite parallel facesi A notice of the 
experience of others in this respect, is requested*" 



JPore^gfW lAterdture and Science — extracted and translated 
by J. Griscom. 

1. Egypt. The vice-roy has founded a college at Bou- 
lah, in the palace which was inhabited by his son Ismael.— ^ 
One hundred pupils, from nine to thirty-five years of age, are 
there maintained at his expense, and leaVn, tinder skilful mas- 
ters. Chemistry, Mathematics, Drawing, Greek, Latin, Arabic, 
Turkish, Persian, and most of the languages of modem Eu- 
rope. It appears that the higher employments of the admin- 
istration are reserved for the young people who issue frpi^ 
this college. 

V©L. XI.— NO. 2. 49 
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The viceroy designs to plant, near Cairo, a botanic gai'^ 
den, which will be an adjunct to the school of medicine and 
surgery, which he intends to create, and which he has con-^ 
fided to the direction of European officers. A vast library, 
composed of the most remarkable books, in the different 
languages of Europe, on all the branches of medical science, 
is attached to this establishment. He has ordered^ in Lon^ 
don, an apparatus for gas illumuiation, for the use of his pa- 
lace at Cairo, and the place in which it is situated.-^^ei;t(e 
Encyc. Jan. 1826. 

2. Printing. M. Senefelder, of Munich, to whom the 
iurts are indebted for the invention of Lithography, now so 
extensively practised, with more or less advantagis, through- 
out Europe, has just conceived a new kind of stereoiypey 
iR^hich is accomplished as follows : — A sheet of common 
printing paper is covered with a suitable earthy mixture to the 
thickness of half .a line, and which, after being properly 
tnoistened, acquires, in the course of half an hour, the con- 
sistency of paste. It is then placed upon the plateau of a 
common printing press, and the form of type, without bein^ 
inked, is pressed upon it. This produces a mould, or en- 
graving of the type. The leaf is then dried upon a stone, 
and melted metal poured upon it, by which a castiiig is ob- 
tained, in a thin plate, containing the characters, ^milar to 
the original type, in ample relief. — Idem* 

3. Soot. Henri Braconnot has analysed soot, obtained 
from the middle of a chimney in which nothing but wood was 
burned, and found it to consist of the following ingredients : 

1. Ulmin, identical with that which is produced arti- 
ficially by saw-dust and potash 30«20 

2. Aniraalised matter, very soluble in water and in- 
soluble in alcohol 20.00 

3. Carbonate of lime| mingled witli some trapes of 
carbonate of magnesia 14.66 

4. Water 12.50 

5. Acetate of lime 5.65 

6. Sulphate of lime 5.00 

7. Acetate of potash 4.10 

8. Carbonaceous matter, insoluble in alkalies 3.85 

9. Phosphate of lime (ferruginous) 1.50 
10. SUica .95 
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11. Acetate of magnesia .53 

12. A particular acid and bitter principle, (asboline,) 
about .50 

13. Chloride of potassium .36 

14. Acetate of ammonia, estimated at .20 

15. Acetate of iron, a trace ■ • 

Total 100.00 
The soot of a stove pipe gave nearly the same result. A- 
mong the essential products of soot are sulphuric and phos- 
phoric acids, which appear to result from the combustion of 
sulphur and phosphorus contained in the wood. It is re- 
markable (says this chemist) that smoke can transport to such 
great heights the matters which I have determined in soot. 
We know that soot deposited in the chimnies of metalKc 
Ibunderies, sometimes contains the fixed metals, such as gold, 
silver, &;c. I have discovered in soot very decided antisep- 
tic properties, and have preserved animal substances in an 
infusion of it, during several months, without any alteration. 
Soot may be employed, also, for the purpose of obtaining a 
deep brown color of various shades, for paper hangings, by 
simply diluting with water a mixture of soot (in powder) and 
slaked Hme. — Ann, de Chimie. Jan. 1826. 

The contents of lampblack, agreeably to the same chemist, 
are the following : 

Carbon 79.1 

Water 8.0 

Resin, analogous to that found in a fossil state in the 

vicinity of London, and examined by Thompson 5.3 
Sulphate of ammonia 3.3 

Asphaltum or bitumen 1.7 

Sulphate of lime .8 

Silicious sand .6 

Ulmin, about ,5 

Sulphate of potash .4 

Phosphate of lime, very ferruginous .3 

Chloride of potassium, a trace . 

Total 100.0 
Lampblack is a kind of soot, the carbonisation of which 
is much more advanced than that of common soot 

It may be concluded from the foregoing that all the soots 
contain essentially various sulphates. The presen-^o ^'^a nota- 
ble quantity of sulphate of ammonia In lampblack, shows 
that it ought not (as i» frequently done) to be employed in 
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the reduction of metals, when the object is to obtain thei9 
pure, and not in the condition of salphurets.^ — Ibid. 

4. No TE on the preparation and tcse of alkaline digestive 

SsstiU^ containing bi-carbonaie of soda; by M, D'Arcet. — 
aving been obliged, three years ago, to make an almost 
daily use of pastils of magnesia, I was afraid that the frequent 
employment of this substance would contribute to favor the for- 
mation of urinary calculus, and I thought of substituting car^ 
bonate of soda. In 1 822, 1 made a series of experiments, which 
gave me such good results that I decided, from that time, on 
taking no more magnesia for the correction of an impaired 
digestion, and from the month of September, in that year, I 
employed only pure carbonate of soda. These pastiJs iij- 
stantly destroyed the acidity occasioned by bad digestion, and 
favored perfectly the functions of the stomach ; but they had 
the inconvenience of being too strongly alkaline, and having^ 
a disagreeable taste, I nevertheless made use of them, with 
much success, until the middle of June, 1824, when I re- 
paired, for the first time, to the waters of Vichy. I knew 
that these mineral waters were digestive, and I soon found 
that a glass, taken after a meal, was sufficient to promote di- 
gestion, and even to restore it when disturbed. Having ve- 
rified the goodness of this remedy, during my first visit at 
Vichy, and knowing that the bicarbonate of soda is the act- 
ive principle of these waters, and that this salt has a taste 
much less alkaline than that of carbonate of soda, I thought 
of substituting the former for the latter, in the pastils I made 
use of. I gave the receipt for these pastils to M. Regnauld, 
who began to offer them to the public in the month of Janu-» 
ary, 1825. The use of them having rapidly spread, and 
obtaining from them myself the best efiects, I took the re- 
ceipt to Vichy, in the month of June last. M, Balillar, apo- 
thecary of the thermal establishment, manufactured large 
quantities of them, and he now prepares, daily, five kilo- 
grammes, or 5000 pastils. The receipt has been eommuni-^ 
cated to those who have asked for it, and the alkaline digest^ 
ive pastils, prepared with bicarbonate of soda, are foumi in 
the shops of the first apothecaries of Paris, Lyons, &c. 

The following is the receipt, as I have given it : J invite 
tli« apothecaries, who may avail theraselvt^s of it> to vary H 
gs they may tl^^k proper. 
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Take bicarbonate of soda, dry anid pure, in fine powder^ 
S grammes. Very white sugar, in fine powder, 96 grammes 
Mucilage of gum adragatith,* prepared with water — q. s. es- 
fiential oil of peppermint, pure and fresh, two or three drops. 

The bicarbonate of soda and the sugar are to be put into 
a very dry bottle and thoroughly shaken, so as to mix the 
powders well together. They are hen poured out and well 
mixed with the gum mucilage and oil of peppermint on a 
marble slab, and converted into pastils or drops, so that after 
being dried in the air, or by a stove, each may weigh about 
a gramme. Having a slight attraction for moisture, they 
should be preserved in bottles well stopped, or kept in a dry 
place* 

Note hy the translator. — By the advice of the discreet au- 
thor of the above article, the carbonic acid disengaged from 
the fountains of Vichy, is employed in saturating the alkalie's, 
and thus preparing, almost without expense, the bicarbo- 
nate of soda. Some of the best shops of Paris are now sup- 
plied with the bicarbonate firom that quarter. The copious 
emission of gas from the waters of Balston and Saratoga 
might easily be employed for the same purpose and in all 
probability the alkaline pastils of D'Arcet be rendered as 
fashionable and useful there as at Vichy. But for the pui> 
pose of obtaining the alkali well charged with carbonic acid, 
a common brewer's vat or fermenting tub, might answer as 
good a purpose, and be used as cheaply as a natural spring* 
A solution of the common carbonate of soda, suspended in 
a broad vessel over, the fermenting liquors, would doubtless 
become thoroughly charged with the gaseous acid. Fre- 
quent agitation would greatly expedite it. 

It is further observed by M. D'Arcet, that a glass of the 
water of Vichy, (two decilitres,) contains 1 gramme of bi- 
carbonate of soda, equal to the quantity contained in 20 of 
the pastils. The patients at Vichy commonly take 5 glasses 
of water every morning, besides a bath during the day in 
the same water. Supposing, (which is not the case,) that the 
water of the bath is not absorbed, it is certain that a drinker 
at Vichy, takes in a few hours as much bi-carb. of soda as if 
he had taken 100 pastils in the same time; but the experi^r 
ence of many ages has proved that the waters of Vichy are 
salutary to the health. The physician of the place, M. 
fjucas, has never known that those of his patients who haf« 

• Tragacapth ?^£d. 
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retomed the most frequently have ever beeo troobled with 
diseases of the nrimiy passages; and H is proved, on the con- 
tranr, that the nse off die waters re-establishes the digestive 
loDcdoBs, and reproduces in the system, an energy which has 
surpassed all expectation. 

These considerations are advanced lo prove the harmless 
nets of using incidentally, alkaline remedies, not taken fasting, 
bot iHien an acid disengaged in the stomach is ready to 
neutralise the small quantities of alkalie which the pastils 
contain. 

Experience has shown that a feeble digesdon may be easily 
remedied by taking only one or two of the pastik, and that it 
is seldom necessary to have recourse to a third, and that 
when the object is simply to facilitate the functions of the 
stomach, the pastik have many advantages over the water of 
Vichy, taken as it comes firom the spriiigs. Not only very pain- 
ful indigestions, when they actually occur, may be remedied 
by these powders, but their occurrence may be prevented, by 
taking beforehand one or more of the pastik, and allowing 
the stomach to receive food, which, without this aid, would 
disturb its functions. The author states, that in Ms own 
case, the remedy has well establkhed his ^gestive powers, 
and that he now seldom has recourse to the pastils, and can 
take, widiout dieir aid, food, wliich for two years past, he 
could scarcely have digested. In one instance which fell 
under his notice, a female, who had suffered for five hours, 
from a violent indigestion, was promptly relieved by taking a 
pastil every five minutes. The first she took afforded some 
relief, and eleven were sufficient completely to re-establish 
her digestion, although these eleven contained no more alkali 
than half a glass of the water of Vichy. 

I will add, says M. D'Arcet, that in using these pastils, 
when one is fatigued with a slow and painful digestion, relief 
is more promptly obtained, than by emj>loying pure or car- 
bonated magnesia. The action they produce is so prompt 
and complete, that it appears purely chemical. He recom- 
mends the employment of them as soon as it is perceived 
that the, stomach has become debilitated, for there is every 
advantage in adopting the remedy before- the evil has be- 
come aggravated. — Idem, 
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5. Crystalline Substances from the Juice op 
pLA!^TS.^T-Extract of a letter from M. Baup to the Editors 
of the ^^Annales de Chimie et de Physique,''^ — In the resin 
of the pinus abies L. I have ibfind a new substance crystal- 
lizmg in square plates, soluble in 7^ parts of alcohol, at 88 
centienies, and at 14 c, insoluble in water, See. In the Co^ 
laphane of France, procured, from all appearance, from the 
pinus maritimay or pinaster, I have found another substance 
crystallizable in triangular plates, soluble in 4 parts of alco« 
hoi, equally insoluble in water, &c. These two new sub- 
stances react, in the manner of acids; they combine as well 
with the alkalies as with the acids, and form real salts, some 
of which are soluble in water and alcohol, others only in 
ether. I have named the first abietic acid, and the second 
pinic acid. Both were presented, accompanied with a note, 
to our Society of Natural Sciences at Lausanne, on the 7th 
of December last. 

I had previously found and presented to the same Society, 
in July, a new substance from the resin of the arbol a brea, 
(a tree, not well determined, of the Island of Manilla,) crys- 
tallized in very brilliant rhomboidal prisms, soluble in about 
70 parts of water, terminated on each side by a basil, com* 

fletely insoluble in water. This I named, provisionally, 
reine. Finally, another in the resin of the Amyiis elemi- 
fera, L. This has a near relation to the preceding, but dif- 
fers in its greater solubility in alcohol, by its crystalline form, 
&c. It is elemine. 

In examining the properties of potatoes, I met with sola- 
nine ; this substance, which M. Desfosses discovered some 
years ago in two congenerous plants, the bitter-sweet and the 
night shade, will therefore be added to the other products of 
the analysis which have been made of this solanum. The 
tubercules contain much less of them than the germs, which 
have also a very acrid taste. I have no doubt that soon or 
late, advantage will be taken of it in medicine, and thus a 
new service will be rendered by this plant, already so valua- 
ble to man. — Ibid, 

' 6. The Butterfly collector's Vade Mecum. — This work in 
12mo. with coloured plates, price 5s. W. B. Whittaker, Lon- 
don, contains a synoptic table of English butterflies, with 
instructions for collecting and preserving them ; an indica- 
tion of the particular character of the eggs, the caterpillars 
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and ciysalides of each spedes^ aDd a detailed descriptioD oT 
each batteifly. 

7. Process for diwrgimg water with mni.-^If we iowm a pile 
with a few pieces of silver and iron {Jates, placed ahemately, 
and immerse this pile in water, the fluid will soon acquire a 
yeUowish tint, and in 24 hoars the oxide of iron will appear 
in abundance. If the fermginated water be withdrawn, and 
the vessel be filled every day with firesh water, we shall have 
a kind of artificial mineral spring.* — Pa^eru BuL Un. 1824. 

8. Reduction of svJphuroui acid^ — ^^f. Dobereiner observ- 
ed that alcohol, saturated with sidpfaurons acid, dissolved 
more iodine, than if it were pure. The liquid containing 
these two substances, exposed to the ra3rs of the son, deposit- 
ed, to his great astonishment, crystak of sulphur. — BuL Un. 
Sep. 1824. 

9. Hussion Drinks. — ^The common drinks in Russia are 
the KwaUf and the Meth or Kisslichu To prepare the 
Kwossj they take a quantity of rye, and having soaked about 
a tenth part of it, they spread it thinly on boards or plates, 
and expose it to moderate heat, until it sprouts, taking care 
to sprinkle it now and then with warm water. . When sufii- 
dently germinated, they mix it with the rest of the rye, pre- 
viously ground, and add to the mass a quantity of warm or 
tepid water. The vessel is then put into an oven, immedi- 
ately after the bread is drawn, or exposed to a similar tempe- 
rature, and by degrees more water is added to the paste, 
stirring it on every addition. After a time of repose, and 
when the liquid has become a little clean, it is put into a keg 
or barrel, in which it ferments during several days. It is then 
put into the cellar, and in a few days is drinkable. This be- 
verage is better when, instead of putting it into casks, it is 

* ki page 106, vol. Vlll. of this Journal, is the following notice hjf Fro- 
Ibssor Haire : — ** If a few pieces of silver coin be alternated with pieces of 
•heet iron, on placing the pile in water, it soon acquires a chalybeate tastti 
and a jellow hue, and in 24 hours, flocks of oxide and of iron appear. 
Hence, bv replenishing with water a vessel, in which such a pile is placed, 
after each draught, we may have a competent substitute for a chalybeate 
spring. Clean copper plates, alternating with iron, would answer ; or a 
clean copper wire entwined on an iron rod^ ; but as the copper, when oxida- 
ted, yields an oxide, it is safer to employ silver. As Dr. Hare's observation 
was published early in 18i24, we are bound to regard it as joriginal witli 
bifli«^£d> 
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sfermeKted tn large jug9, ^nd when clarified, put into bottlei. 
It then acquires a vinous taste, lively and agreeable, and is of 
^ yellowish ccJor. The sediment is good for cattle. 

The Kisilichi is dtus prepared. R. 2 lbs* of rye midt, and 
the same quantity of barley oaalt^ make a paste of them wit}i 
warm water, and let it ferment till it has acquired a strong 
taste. Dilute it with 10 lbs. of tepid water, and add a few 
lemon peels. When fermenting, add 20 lbs. of water, and 
after die fermeiitation is complete, bottle- it. 

The Beirtsch, which is drunk principafly in Poland and 
Lithuania, is made with die joung leaves and seeds of the 
acanthus, boiled in water, to which Jeaven is added, and af- 
ter fermentation and filtering, it is kept in a cool place^ 
• • Buh Un. Jan. 18211. 

io. Experiments to aid in, the history of muriatie (hydro* 
n^hloric) acid; by Mac AIRE and Aug. de La. Rive. — The 
iex{^riments which these authors presented to the Society of 
Physics and Natui*al History of Geneva, on the 19th of 
June, .1823, may be arranged under two heads. Those 
which relate to the action 'of certain combustibles upon the 
combinations called chlorides ; and those which relate to the 
action of the pile upon muriatic* apid, (hydrochloric.,) and 
upon "Chlorine. 

Experiment i.-— Melted chloride of silver was treated at a 
very strong heat with boron, without undergoing any de- 
composition. Now as chlorine i^ volatile, and boruret of 
silver is fixed, it would ^eem that action ought to have taken 
p)ace, if chloride o£ silver is a combination of a metal with 
a simple substance. 

Exper, 2. — After having introduced into a porcelain tube, 
some melted chloride of silver, a current of hydrogen gas, 
thoroughly dried by chloride of calcium, was passed throu^ 
it.* The apparatus was adjusted so as to receive the liquid 
and gaseous products. The passage of hydrogen was con- 
tinued a. long time without perceiving any trace of humidity; 
but as soon as heat was applied to the part of the tube which 
contained the chloride of silver, abundant fumes of muriatic 
acid escaped, water was deposited in the receiver, and the 
chloride of silver was reduced to the metallic state. The ab- 
sence of common air in the apparatus, obliges us to ascribe* 
to the. chloride of silver, the oxygen which formed this water. 
The same experiment made with chloride of lead, did not de- 
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posit water in the receiver, but it wae^ fiUed with dense furaer 
of muriatic acid, which announce the presence of water. 

Exper. 3. — ^In treating chloride of mlphur, cold, with po- 
tassium in a bent tube under mercury^ muriatic acid ga$ wa» 
obtained, and the residuum appeared to contain chloride of 
potassium, (muriate of potash,) aqd sulphate of potash, min- 
gled with uncombined sulphur. Now, if, as the authors re- 
mafk, chloride of sulphur is composed of nothing but sul- 
phur and chlorine, .9nd tlie latter is regarded as a simple sul>- 
stance, how can muriatic acid and sulphate of potash be 
-formed by the action gf potassium alone ? 

Exper. 4. — Proto-chloride of mercury, treated wilh heat,, 
with potassium, in a bent and well luted tube, produced a 
disengagement of gas, which was ascertained to be azote* 
The residuum consisted of chloride of potassium and metaUic 
mercoiy. Chloride of silver treated in the s&me manner, or 
gtrongly heated with metallic' zinc, gave the same results. 
These experiments made with pot^isslum, occasioned frequent 
rupture of the tubes, with explosion, by which one of the two 
. operators was seriously injured. 

Exper. 6. — ^In decomposing corrosive sublimate (deuto- 
chloride of mercuiyVin a tube of iron, filled with turnings of 
the same meul, and strongly heated, there was also a libera- 
tion of azotic gas. The interior of the tube exhibited, after 
the operation, many globules of mercury^ and an sQsunidant 
quantity of chloride of iron. Neither of the two existing 
theories can account for the production of this gas. . 

Exper. 9.-*-Liquid muriatic acid (hydrochloric) exposed 
to the action of the voltaic current, gave, at the negative pole, 
a great quantity of hydrogen, and at the positive pole nib gas 
was disengaged. In admitting, as is the case in the decom- 
position of all the acids by the pile, the simultaneous decom- 
position of water^ we cannot, according to the views of 
Messrs. Macaire and De La Rive, explain the absence of ox- 
ygen in this case, except by admitting its coin1)ination wilh 
muriatic acid Co form chlorine, which remains dissolved in 
the water. * 

Exper. 10. — A concentrated and recent solution of chlo- 
rine in water, exposed to the current of the pile^ gave .a great 
quantity of oxygen at the positive pole, and very iittle hydro- 
. gen at the negative Was the chlorine resolved into oxygen 
which showed itself at the positive pole, and muriatic acid 
which remained in solution f or, did the hydrogen of the de- 
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^oomposed water, cemfoine in its nascent state, with the chlo* 
rine, tofonn tnuriatie aeid f But then the attth(H*s ask, why 
tliis vesrdaiHn of hydrogen at the negative, and so great a 
quantity of oxygen at the posittve^ok f- 
' In ecHmpleting the very detailed ennmeratioB of these ex** 
periments, M. M. Maeaire and De La Rive think it right 
again to remark, 1st, that several of them appear to indicate the 
presence of oxygen in the Y:ompounds called chlorides. 2d, 
that the experiments whitfa show the presence of oxygen ia 
chlorides^ as well as ttiose which relate to the aetion <k the 
pile upon muriatic acid and upon chlorine, seem to be more 
easily explicable on tiie theory which .regards chlorine as a 
compound body. 3d. Finally, that apart* of the experi- 
aients relative to the production of a gas similar to azote, ob- 
tained by ' treating the metallic chlorides by a combustible, 
eannot &ida place in any of the theories hitherto advanced. 
J. J, Lassaigne — BuL Un. Feb^ 1825. 

11 . Dhuppearance of the breasts- caused by the employ^ 
ment cr/* Iodine. — Much has been said of the good efiects of 
Iodine, in swellings of the thyroid gland, and against scrofu- 
lous tumours in general ; but no where has the fatal action 
which it exercises on the breasts been properly noticed. M. 
Hnfeland r^orts, among other cases, that of a girl twenty 
years c€ age, endowed with a gocd constitution, who made 
use, during six months, of thetincture of Iodine, for the reso- 
lution of a goitre. It produced the . desired effect : but she 
peitceived in time that her breasts were sunk, and diminished 
in volume. Notwithstanding the disuse of the Iodine, this di- 
minution continued, so that at the end of two years there re- 
mained no vestige of the mamillary gland. Two other anal- 
ogous cases might have been cited, but the preceding, M. 
Hufeiadd thinks sufficient to arrest the attention of practition- 
ers upon a subject of sonnuch importance, for if these facts 
are confirmed, in a majority of cases, a remedy which de^ 
prives a female of one of her most important organs, ought 
to be*reje«ted. 

The author asks, in conclusion, if it is not possible that this 
particular action of Iodine upon the sexual organs may not 
extend itifelf to the tesdcles and ovaries* Besides, he observes, 
the extraordinary effect of diis remedy upon these organs in 
the normal state, might be efficacious in a pathological con- 
dition. 
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We ihafl add, tbat (he enplo^ment of lodme^ extemaff^V 
produces the same alteradoDs* M. Ettsebe de SaUe has sac- 
oestfalty empiayed iodiiie in a chvonic eiriargeiaent o£ thef 
testicleg, and Magendie, in his formulsy under the. artiele 
Iodine, has. made known (he resoks of this medicament* . 

Buh Un. Feb. 1825. 

12. Sugar from Beeis.— Although the eane sagar, wi(b 
die exception of the duties whidi it pays of» adaiission into 
Franoe, is much cheaper than h has Jaien for a long ^me in 
Eorc^, k is still advanCageeas to manufeetore sagar from 
beets. Hitherto- (he production of beet sngitf among us has 
been solely confined- to capitalists ;-— but diese are not oAen the 
persons irfio are willing lo confine themselsres in a mannfac^^ 
tory;^ superintend its operations, and dispose of its* prodoctsa 
To pvomote as niach as possible the prodatstioQ of sugar 
from beets, a writer in (he French aansds of agricuknre propo- 
ses to form an association among cnltivators^ analogous to those 
in Switzerland and in the Jura, among the owners of cows foir 
(he faMcation of Gmyere cheese f thai is to say ^ that the 
cultivators should send their be?ts to a manufactory establish* 
ed by a joint stock, Bt the head of which should be an ex- 
pert chemist, and that the sugar <hus manufaetured, should, 
after paying expenses, be ^^stributed, pro raiUf among those 
who inmished the beels* I have no- doubt that such im asso- 
ciation would be advantageops to the stockholders,, but it 
would be difficult tQ ibrra such a company in France, the 
farmers being geuorally disincHned to this mode of turning 
to profit the produce «f (heir4and. — ^Bosc»— ^Jcfem. 

« 

13. Treatise on the. Theory and PRACTrcE of 
ViNiFiCATiON, or the art of making Wine^ with all kinds 
of fermentable substanceSf at all times and seasons ; by L. 
F. D. author of the art of making beer. 12mo. p. 408, 
with a plate. Paris, 1824. 

The previous work of the author, excited ti^ hope that 
the present would be usefai to the progress of the art of 
wine making, and this hope has not been disappointed. It 
is divided into three parts. The first treats of substances 
suitable for* making wine, of the saccharine princij^, of fer* 
mentatioo, efibcts of temperature, action of the air, the influ- 
ence of the mitst upon this fermentation, and the various phe> 
nomena connected with the fermentation, sucli as heat, csgr- 
bonic acid, alcohol, colour 9iLc^ 
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The iBecoDd part is.eniitled the practice of. the art of wine' 
makiia^v suid emhracj^s the various drcumstaaces connected 
with» seaseoy maturity of fruit, richness in sugar, of making 
trine from raisins (dry,) cherries, gooseberries, elderberries, 
roalberries. quinces, oranges, plumbs, potatoes ; of cider, 
perry, anci beer. The third part relates to factitious or imi- 
tative wines and other liquors. However perfect and whole- 
some these ia%y be, is it loyal to favour the practice, since it 
facilitates fraud, either with respect to individuals, or gov- 
ernment f 

The.Uiird part is not inferior to the preceding, and it will 
be read, even after the CAcellent- work of M. JuUien, entitled 
JUianuel de Sonmelier^ (the Butler's Manual.) It treats of 
the>managefivent of wine in cellars, the racking, clarification, 
mixture, alterations, &(c. 

The author devotes a section to the products of wine^ 
vii. the dicegs, tartar, alcohol and vinegar, and finishes with 
particulars respecting the knowledge, tasting and analysis of 
wine. Th^ work of Z. F. D« contains almost all .the infor- 
mation necessary for. deriving the greatest adimatage frcMO} 
vineyards, and must be eminently useful. — Boac— /rfe»»- 

14. Nourishment of Horses. — The practice is becoming 
general in Silesia, of feeding horses with bread. After aii 
experience of 4 yeai;^, an intelligent husbandman is .convin- 
ced of its utility in the double relation of economy and health. 
The bread is made by taking equal quantities of oat meal 
and i^e meal, mixing it with leaven or yeast, and adding one 
third of tb^ quanti^ of boiled potatoes. To each horse 
is giveft 12 lbs. per day, in three rations of 4 lbs. each. The 
bread is cut into small pieces, and mixed with a litde moistened 
cut straw. By this means, he saves in feeding seven horseSi 
49 bushels of oats in 24 days ; while the horses perform 
their common labour, and are much better in looks, health 
and disposition.^ — Idem.. 

15. Preserving Skins. — ^I. Steger, a tanner at Tyman, in 
Hungary, uses with great advantage, the pyroligneous acid* 
in preserving skins firom putrefaction, and in recovering them 
when attacked. They are deprived of none>of their useful 
qualities by covering them, by means of a brusli, with the 
acid, which they absorb very readily ^—JWrf. 

** The fViends of Dr. H. H. Harden, of BaltSi^orC; koow thftt he made t\^ 
applicatioD several years ago.~*£d. 



Digitized by VjOOQ IC 



39S Cwrrtctian of an otersight in Lagrange^s Fommla* 

16. Natural MUtory of the Chmhy or Vine-Jretter. <Pii- 
ceron.)— The 25th of May, 1809, M. I>nvvM placed under a 
glass with food, a bean grub, ^pnceron de la ft ve) whkh he 
had just taken at the moment of its issuing from the body of 
its mother. On the 10th of June following, this grub produ- 
ced a young one ; it wa? isolated ; the grub which it produ- 
ced was isolated in its turn, and so on to the eleventh genera- 
tion, which took place on Uie 25th of December, and whose 
issue died on the 27th without posterity. 

Sometimes winged pucerons produce pucerons without 
wings, and sometimes the latter produce those with wings. 
' The observations of M. Duvau agree with the results cf 
previous enquirers. Some experiments of Leuwenhoeck, 
made about the commencement of the last century, in&cate 
that pucerons may multiply without coupling. This curious 
fact was confirmed in 1740, by the nice experiments of Bon- 
net. R€amur and Degur showed, two years afterwards, that ' 
it is possible to obtain ten generations successively of puce- 
rons, kept isolated under glasses. M. Duvau has of course 
Stained one generation more than R(amur. — Annates do 
Chim. et de Phys. Jan. 1825. 



APPENDIX. 

Correction of an oversight in Lagrange*s formula fir de^- 
termining the motions of any system of bodies immediately 
about a state of equilibrium, by H. J. A;*' 

It appears to the writer of this, that Lagrange, in copying 
out for the press, the formulae which he has given at page 
351, vol I. of the M^canique Analytique, for determining the 
stability of equilibria, and the laws of the small oscillations 
of any system of bodies, has inadvertently omitted certain 
terms which are essentially necessary to the correctness of 
the results. The quantities there denoted by the characters 
[1], [2], [3], [1,2], &c. are the coefficients of the terms con- 
taining two dimensions of the independent variables in the 
general value of V, which is formed by developing, accord- 
ing to the powers of the increments of the three original co^ 
ordinates,. the algebrauc function n, giving to these co-or- 
• • Received too late for. insertion in its proper place.— Ed. 
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dioates their values in the state of equilibrium^ substitutiog . 
for their iacrements equivalent quadratic functions of small 
independent variables, and then integrating with respect to 
the dimeuMons of the system. In doing this^ it is .evident, 
that in order that nothing may be neglected which may af- 
fect the terms of two diiQensions of g, 4"* ?» ^^* ^'^ ^^ value 
of Vf (the only terms in that function which it is necessary to 
attend to,) the terms of the second dimension which enter in- 
to the value of the increments of the co-^ordinates, must be 
included in the multiplication by all the first differential co- 
efficients in the developemient of F^ although, they may be 
disregarded hi the substitutions for the powers and products 
of .the increments of the co-ordinates. It will then easily be 
seen, that to render the co-efficients [1], [2], he. complete^, 
it will be necessary to add to them the following integrals : 

To[l] 2s(f«'l+fi'l + fca)m 

£2] 2s(fa'2 + f6'24f.'2)a. 

£3] ■ 2S(^^'2H.f6'3+fc<3)m 
&c. -&c. 
To U>2} S (^al,2 + f 61.2- + ^cl,2 )m 

[1,3] S(^«1.3 + |'il.3+fcl.3)m 

[2.3] S(fa2,3 + f62,3 + fc2,3)m 

where a'l, a% o'B, fee. al,2, al,3, o2,3, &c; are the co-effi- 

, cients respectively of I*, ^^^ 9*» &«• &^» 59* +9^ &C' In the 

general value of a?; 6'1, &c. of g', &c. in the general value 

of y; dl, &c. of p, fcc. in the general value of z, (p. 349.) 

The value of T, which is half the sum of the living forces 
of the system, is evidently, in the case of small oscillations, 
unaffected by the above omission. 

The corrections in the fosegoing formulae, are, no doubt, 
such as every practised mathematician who has carefully read 
this chapter of the M^canique Analytique, has already made 
for himself ; but as the error is, at all events, to be found in 
the last edition of the first volume, that of 1811, and as the 
formulee in quesjtion afford by far the simplest, the most 
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general and the most compendious method known fyr deter- 
mining the laws of all the small oscillations, single or co- 
existing, of every possible system of bodies, it was thought 
that a few words of explanation in 6ome public jonmal, 
might have the effect of preventing the embarrassment which 
a student of Lagrange wonld experience in applying therD, 
without previous verification, to such cases, and they are ma- 
ny, as are affected by the omission. 

While on^ this subject, it may be as well to add, that in 
practice it will frequendy be possible, and when possible, 
very convenient, to convert the function n, into an explicit 
fonction of the quantities of which g, >)/, 9, lac. are the smsdl 
Increments. If n remain a direct function of the thr&e rec^ 
tangular co-ordinates, it will not be sufficient to express the 
increments of these co-ordinates in linear functions of the 
small independent variables. These functions must be quad- 
ratic, or die value of V will be incomplete, and the result 
will be erroneous. But if II be transformed in the manner 
above alluded to, the co-efficients of the terms of two dimen- 
sions in' the values of op, y, r, affect no part of the calculadon, 
and the similar co-efficients in the integral SiSm or SnXhn, 
will be given immediately without substitution, each of them 
by the integration of a single differential co-efficient, mul- 
tiplied by m or i>m, as the circumstances of the system may 
happen to require. 
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Mastodon, fossil remains of, 246 

Menopoma, 278 

Meteor, notice of, by G. W. Benedict, 120 

Meteors, observations on, by A. C. Ttvining, 184 

Meteorological observations by Prof. Dewey, 59 

Minerals, foreign, collections of, 197 

, collection of, 385 

. , new Vesuvian, 260 

Missionaries, observations on the Sandwich Islands, I 
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Pastils, alkaline- digestive, 388 

Peach trees, 194 

Pierce, J., shell marl and coal regions, 64 
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Plants crystalline substances from, 391 

Priming, new kind of stereotype, 386 

Proteus, 284 

Quinby, A. B., on water-wheels, 333 
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Ran a, 273 

Refraction, double, 386 

Reliquiae diluvianaey. 196 

Reptils, doubtful, monograph of, 268 

Review of Newton's Principia, 238 

Rhodium with gold, 298 

Rod, divining, 201 

Russian drinks, 392 

Salamandra, 276 

Sandwich Islands, observations on, I, 362 

Sea Serpent, 196 

Shell marl region of Virginia and Maryland, 64 

Siren, 281 

Skins, preservation of, 397 

Soot, analysis of, 386 

Sugar from beets, 396 

Sulphurous acid, the reduction of, 392 

TopaE of Connecticut, 192 

Twining, A. C, observations on meteors, 184 

Van Ransselaer, Dr. J., on the fossil mastadon, 246 

— — ! ■ r— new Vesuvian minerals, ^ 

Vinification, treatise on, 396 
Volcanic character of Hawaii, 1 
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Water-wheels, A. B. Quinby on, 333 
Webster, Dr. J. W., manual of chemistry, 377 
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Errata, — ^Vol. XI. 

P. 5, line 16 from bottom, for make read maJces. 

P, 16, line 13 from bottom, for directed read direction, 

P. 42, bottom line, for lunguage read language. 

P. 65, line 9 from bottom, for makingt o read making to* 

P. 160, line 20 from top, ifor fllacca read flacca. 

** line 4 from bottom, for svhcylindra ceis read snlh 

cylindraceis4 
" line 3 from bottom, for fredunculata read pedun^ 

culata, 
** line 2 from bottom, for subloxifloris read sublaxv- 

fioris. 
" line 4 from bottom, and bottom line, for stameni- 
feris read staminiferis. 
P. 243, line 16 from bottom, for movements read increments* 
P. 244, line 7 from top, for dependant read dependent* 

i 4 i 4 i i . .4 

P. 245, y=a a aa? , shouldbe y=a a? aa?,andyoca? . 
P. 246, line 5 from top, for De Lambert read D^Alem- 
bert. 
P. 384, line 22 from top, for dix read dish 
In a part of the edition, p. 259, line 10 from top, for dti€ 
read two^ and expunge the note at bottom. 
P. 384, line 17 from bottom, for Elizur read Elijah* 
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